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GROUND WATER RESCURCES

Z Introduction

This report was written as part of a cooperative project between the
U.S. Army Corps of Engineers and the U.S. Geological Survey and is one facet
of an overall investigation of the water and related land resources of the
Connecticut River basin made under the leadership of the Corps of Engineers.
The purpcse of the report is to show where and how much ground water 1is
available throughout the Connecticut basin, from the Canadian border to
Iong Island Sound, an area of sbout 11,000 square miles. Funds allotted
provided for sbout & year and a half of the writer’s time, about half of whi?h
was spent In the field, and a little more than a year's time for his a.ssistajﬁt
Arthur L. Hodges, Jr., most of whose time was spent in the field.

It is clearly evident that the total quantity of ground water a.vailable:
in the basin is very large, perhaps more thap one billlon gallons a day in all,
However, a fairly accurate, complete, and detailed determination of the
ground-water resources of the Connecticut basin can only be accomplished in |
terms of many man-years work and hundreds of thousands, perhaps a few million
dollars. Inasmuch as time and funds were less than those indicated as
necessary for & thorough study, the question arose as to what might be done
within the prescribed time limits and with funds availsble that would best
serve the purposes of the study. The attitude was taken that a summary would
be made of certain gross features that would show clearly the order of

magnitude of ground-water supplies in the basin, where these were located, and



to a 1imited extent, how these could be developed. The need for additicnal
studies of various types and In specific localities would then become apparent
from the point of view of optimm productlon of the ground water supplies
throughout the area.

In the Connectlicut basin, large ground-water supplies may be withdrawn
from the ground only from sands and gravels deposifted by meltwaters in the
waning stages of decay of the continental glacier (glacio-fluvial deposits)
and from recent river alluvium. Therefore, it was obvious that the first
order of priority should be a map showing the areal distribution of those
formations. Well over half the total time allotted to the proiect was given
to prepﬁmtion of such a map. The map%e publisheﬁepmteiy 85 a
Hydrologic Atlas.

Areas where large supplies should be available are delineated on the map
as are areas of unconsolidated sediment that are less favorable or unfavorable
for development of ground water. The map is, therefore, a ground-water
favorability map that is indicative of quantities of water availasble in
the general terms.

To give 8 reasonable substance to the study 1p quantitative terms it was

found highly desirable to describe briefly every area of glacio-fluvial
sediment in the Connecticut basin from the point of view of volume of

ground-water available. These evaluations are necessarily highly generalized
and in no sepnse should they be compared with quantitative studies as commonly
understood. For instance, an outstandingly fine quantitative study was recent{ J
made of the CANEL site below Middletown, Conn., an area of a few square miles.
Almost & year was spent on the study and involved the time and abilities of
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three scientists. High-yleld wells were avallable for pump testing and
thirteen other wells were availasble in the area for observations of various
kinds. The cost of the CANEL study exceeded the funds avallsble for this
study. With this in mina, 1% becomes immediately epparent thaf the evaluation
presented in the following report can only represent reasonsble estimates
based on certain velid assumptions and the experience and judgment of the
writer. Nevertheless, & rather copsiderable number of helpful gnantitative
evaluations are presented that will be of interest to city maragers,
industrialists and others vho are desircus of developing well water supplies
in large quantity. It Is not implied that the grournd water in eny eres is

the only water available there or that it is the best source of water.
Potential water users will, of course, acquaint themselves with sll sources of
water that might be made available, either In the area of use or et some more
distanﬁ point, and declide what is the best development for theilr needs.

The ascessments made.are necessarily based on ;easonably well established
hydrologic essumptions, ccuparison with other similar but better known areas
and the investigators' ability to reconstruct mentally the 3-dimensional
geology besed on scanty specific data and iIn manf instances on no daté &t all
other thgn what may be seen on the surface. The assessments, then, reflect
the writer's Judgment to a large degree.

As explelined below, that part of the total precipitation th#t enters
the ground and recharges the ground-water reservoir is equal to about 1 mgd

(million gallons a day) per square mile where the earth material is
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unconsolidated sandy sediment. Where the earth waterial is largely
consolidated rock, recharge to the ground-water reservoir is of the nature
of one-third of a million gallons a day per square mile. Thus in some unit
areas & very simple assessment mey be made of the amcunt of ground water that
may be pumped continuously. For Ilnstance, in a number of sediment filled
valleys in which no significant stream is present, it may be said with

reasonable certainty that up to 1 mgd should be available per mile along the

- T

length of that valley. Such a statement is, without exception, based on the-
assumption that geological formations are present that will permit infiltration
of precipitation upon the surface and that formations at moderate depth are {
guch that high yleld wells may be constructed.

Where an area of permeable sediments receives recharge from outside that

area via small streams the assessment is still not difficult. The drainage !

area of the atreama that enter the area i
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and added to the initial evaluastion. Here it must be assumed or determined
that stream water will not be prevented from infiltrating the ground by
near-surface impermeable formations or perhaps it must be decided that water
fram the adjacent area can enter by underground flow. Again the evaluation
might be considered excellent pending future test drilling and detailed

studies.

Tn afit+hor Af +he afttnatinne ormadldarad +he nrahohls wralvwma Af aandar.
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ground storage must be considered. Where the volume of alluvium in a valley
is small, a high yield well might be constructed but & high discharge could

be maintained for only a very short time. In large part, the rate of dilscharge
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would depend on the recharge that the alluvium had received in the preceding
few days or weeks. However, where a large volume of storage is present,
storage water could be "borrowed" by the wells in a long dry perlod pending
replenishment of the reservoir in a succeeding wetter period.

Where potentially large supplies of ground water are consldered, as in
wide sandy aress crossed by large or small rivers the problem is more difficul,

.y Lon wmmensr Famwdesin oo - ey |
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us 1o many instances that large supplies are avellable

question is, how large. The problem ig complex and cannot be answered
without the expenditure of time and money. Available well records may or may
not show that permeable sediments in which high yield wells can be constructred
are widely distributed. Recharge from local precipitation cen be evaluated
but without suitable tests the contribution to the ground water reservolr
from a large stream or river can only be guessed at. Streamflow studies
would show that & certain large volume of water is gepnerally avallable from
recharge, However, the rate at which available streamflow will infiltrate
the ground under heavy pumping conditions depends upon the character of the
geological formations present, the degree of clogging of the river bed and
other factors that can only be determined by pump testing at any particular .
locaelity at various stages of the adjacent river. The ground water incremen‘;b
to the stream (a large fraction of the volume of base, or fair weather, flow),
is not the only portion of total flow that might enter the formation. A well

field along & river might continuously discharge a volume of water greater

av thon +hat rart Af heans Ploanr that nan InPi{l4wats +ha
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would then be able to draw upon this underground storage in perlods of
generally low flow and rely upon higher flows to make up the loss of atorage
incurred.

Thus, in the areas of high potential yleld characterlzed by widely
distributed glacial sediments whose thickness may exceed 200 feet in places
and traversed by major streams or rivers, where infiltration will occur more
or less readily, it may not be possible to say more than that the area 1s
favorable for large ground-water developments and the potential yleld is in
excess of, say, T mgd, or that full development of ground water resources
should be reckoned in tens of million gallons & day.

Summarizing, the estimates of quantities of water available vwhere those
supplies are rather small may be as accurate &as any that might be made beforg
developing the area by wells whereas estimates of larger supplies are orders
of magnitude but which are, in a great mwany instances sufficient to show
municipel officials and others that the ground water resources in particular
areas should be generally avallsble for anticipated needs. Further, where
supplies are indilcated to be potentially large, the upper limits of the
estimate given are indefinite. For instance, where it is stated that 15 mgd
should be Qvailable in some locality, the figure glven is considered to be a
conservative estimate and the total supply aveilable might well be much
greater if certaln factors, assumed to be essentially unfavorable; are later
determined to be favorable.

In summary, flgures on the amount of water available are considered to be

somewhat congervative in most instances and should not be considered asg

EF- 6



. absolute limits of ground water development, particularly in areas where

rapid infiltration from adjacent rivers may be possible. For instance,

along certain streams the writer has assumed that a little recharge from that
stream would almost certainly occur along a lO-mile reach. However, if it
should be found upon testing and installation of production wells that
infiltration from the stream occurs readily, the potential of the area might
be much more than the figure given in this report. Inasmuch as the
agsessments of ground water areas are dependent in large part upon judgement,
some "errors" will be made. It is felt that in a few instances the
aasescment may be found to be slightly high but in many more instances, the

assessments will be found to be ridiculously low.

Wl copt ek sl 13k S
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of Salmon Brook in the Farmington-Granmby area stiributed to ground water

runoff that drained half upland and half alluvial lowland was about 1 cubic
foot per second per square mile. Ground water runoff is that part of
gtreamflow that is derived from seepage from the ground-water reservoir.
Therefore., the groundwater runoff of a river divided by the square miles of
drainage area of that river is an index of the amount of precipitation that
enters the ground and reaches the water table and hence nearly the maximum
volume of water derived from local precipitation that is available to wells.
However, more than "normal recharge,” as measured in this fashion, may be

avallable under a variety of circumstances. In an area wvhere water levels are
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close to the surface, heavy pumping will lower the water table and
evapotrangpiration will be reduced and the water thus salvaged added to
the total arrived at by calculation of ground water runoff from that square
mile, In a heavily pumped area near & stream, water levels may be drawn

80. low that wells will capture not only the normal ground-water seepage to

.the stream but a little or much of the streamflow passing by may be drawn into

the ground Irn the vicinity of the pumped wells. In considering what portion
of streamflow might be thus captured, the most that can be dore in this study
is to indicate that scanty data suggest that infiltration may occur with ease
or, conversely, sediments between the proposed pumping wells and a major
source of recharge are fine grained and recharge may be poor.

In swvampy areas, some recharge from local precipitation is rejected
because the water level 1s at the surface. If water levels were lowered in
such areas, additional recharge would take place, providing there is a good
hydraulic conp@nuity between the swamp deposits and the underlying aquifer.

As note&;-Randalfggalculated ground water runoff in the Farmington-Granby

drainage area to be about l;fggﬁbjcubic feet per second per square mile).

GaSala, 41964, 1} 4B} calculated bage flow of the Pequabuck basi.ﬁlus the

underflow in the river bed to be about 1.17 cfsm. The Peguabuck|drainage
basin like the Salmon Brook basin includes much alluvial ground. Since the
s 7

ground water runoff of Salmon Brook and the Pequabuck, about 1 qf@i} wog

determined on streams that drain areas partly underlain by rock and partly
by sand and gravel, it might be concluded that ground water runoff from an

area that is entirely covered by sand apd gravel would be about 1.5 cfsm;‘

roughly 1 mgd per square mile.

© st e w5 Reblesyroply el g Poge F <
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Data supplied by J.A. Baker (communicetion, May 19, 1966) show that the
long term average annual recharge in a stratified drift ares iﬁ the Quinebaug
basin in Connecticut ranged from 1.00 to 1.15 mgd per square mile.

The present writer made calculations of ground water runoff of Weat
Branch of Westfield River (Huntington, Mass. station) for years 1950-51 and
1956-57 and obtained 0.52 and 0.48 cfem. West Branch of Westfield River lies
in an area underlain in very large part by coﬁsolidated rocks.

A calculation made on the 1956-57 hydrograph of West River at Jamaica,
vt, indicated a recharge factor of 0.7 cfsm. A few sediment filled stream
valleys are present in this drainage basin, especially in the vicinity of
Londonderry, Vt.

The White River basin in Vermont is an area underlain in large part by
rock but 1o which there are also several fairly long alluvium filled valleys
upstream. Based on the 1955-56 hydrograph, recharge was estimated to be almost
.8 cfam.

For gross eatimates then we mey consider that recharge from loecal
precipitation in an area that is underlain in largest part by consolldated
rock is about .5 c¢fsm or 1/3 mgd per square mile.

The area covered by glacial silt, sand and gravel in Vermont and New
Hampshire is estimated to be about 700 square miles (10% of total area ;n
those states) and 300 square miles in Massachusetts and Connecticut (36% of
the area in those states). Recharge normally averages about 1 million gallons

per square mile _
8 3 dence the recharge to the glacisl water bearing sediments may be more

than one billion gallons a day. In the following section dealing with water

F Toigre_ray oo I
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in the sub-besins, it is indicated thgt a total of more than 600 million
gallicne a day can probably be developed in the basin as & whole by high yleld
wells, This lesser figure indicates that about ; third of the area of
unconsollidated sediments will yleld water in somewhat small quentities or
that sufficient storage water 1s lacking in many areas to sustain well
dlscharge during extended periods of deficient precipitation.

Well discharge based on assumed or estimated average volumes of local
recharge or induced infiltration from adjacent streams, or both, cannot be
maintained during a drought year or during the driest part of any year unless
there 1ls ample underground stored water to draw upon durling the periods of
low recharge. The specific yleld (available storage water) of clean,
well-sorted, sandy, sediments may, for most purposes, be considered to be
about 25 percent of thelr volume. Silty sand or fine sand has a specific
yield of about 10 percent. Crystaliine rocks such as granite, schists and
gneiss, have a specific yleld of sbout 1 or 2 percent derived fram fractures.

The available stored water (specific yleld) in 1 square mile of well-
sorted sand or gravel 100 feet thick is (27,878,400 sq. £t x 100 x T.48 x:25%)
25213 million gallons. However, where the slluvial material is silty, it
must be assumed that a&ailable storage water 1s less, perhaps about
2 billion gallons per square mile of section 100 feet thick.

A ccmparable volume of fractured crystelline rock would yield only
208 million gallons of storage water upon lowering water levels 100 feet.

In the discussion of some of the specific localities which follows, the

estimated amount of available storage in & 50-foot thickness of sediment is

10



given. In so doipg, the writer assumes that the regional water level will
be lowered not more than 50 feet below the surface. To draw the water level
down that amount over any wide area would require that the punping level in
practically all wells be greater than 50 feet, perhaps considerebly morec.

Hence, the figure given for avallable storsge water is thought to represent
the maximm that would be avallsble at a reasonable pumplng cost.

Storage water 1s water that can be drawn upon for a limited time, a few
days, or weeks, or, depending on volumes involved, for a few years. Eventually,
however, storage must be made up and a well development discharging more than
the average recharge to the aguifer wlll sooner or later begin to fail to
scme extent. In calculations of recharge, it is to be borne in mind that
recharge may include not only precipitation that infiltrates the ground
locally but 1t also includes that portion of streeamflow originating outside
the ares that may be drawn into the ground in the vicinity of pumping wells.

Iastly, 1t should also be borne in mind that pumping from the ground will
subtract an equal amount of water, or nearly an equal amount of water from
the flow of the stream draining the well field unless, by one means or other,
the water 1s returned to the drainage system after use. In many instances,
water will be treated after use and returned to the drainage system, or
merely returned without treatment, and the net loss will be small. Where
once-utilized water 1s returped in contaminated condition, the addition of such
bulk contaminant tec the stream may require that streamflow be maintaived at
higher levels than before the contaminant was added, in order to assure
reagon@ble dilution. However, this ia a problem £o be faced in use of either

surface water or ground water.
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Vhere large supplles of ground water are developed in essentially small
basine and that water 1s transferred for use into a different drainage ares,
streams in the well fleld area may be diminished in total flow and small

streams may go completely dry except in perliods of heavy rainfall.

Salinity of lower Connecticut River
The quallty of ground water will be affected by the quality of adjacent
surface water that recharges it. Hence, the sal;nity of the lower Connecticut
River may affect the utility of well water supplies where wells are located
close t0 the river and pumped heavily.
Studies of salinity varilations of water in the Conpecticut River were
made from October 1934 through June 1939 as a Works Progress Administration,

Comnecticut State Water Commission and U.S. Geological Survey project (Meade,

Robert H., p. 567). The term "salinity" as used in the study referred to

.above, is chloride content in parts per thousand, Thus 1 part of "salinity"

will indiecate that about 1,000 parts per million of chloride are present.
Figure 1 showa dlagramatically the salinity of river water at several
stages of flow. Average discharge of the Connecticut River is saild to be

s rin s wmn ] b --n-n--i‘n.n
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Thampsonville, Conn,. } the river is epprecisbly saline only at Saybrook but
at progressively lower flows saline water migretes farther and farther

upstream. During very low flow, 57 m3/sec,10 parts per miltlion of chloride

wvas detected about 2 miles below East Haddam bridge.
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GROUND WATER RESCURCES OF THE SUB=-BASINS

Sub=basin A

Sub=basin A is in the northermmost portion of the Connectlcut River
basin and includes the area draipned by Indian Stream, Halls Stream, Mohawk
and Nulhégan Rivers as well as the northeromost reach of the Copnecticut
River itself. That portion of the sub-basin A that lies in Canada 1s not
considered here.

In the vicinity of Black Lake, N. H., (Indian Stream, N.H.-Vt.,-

topographic sheet) glacio-fluviel deposits (sands and gravels) are present

o R

ast of that leke. As much ss 1 mgd {(million galions a day) may be
available from wells penetrating those deposits. At Pittsburg, N.H. coarse
£ill from which ground water can be developed is present at and just east
&f the towne: Assuming that aquifers are readily recharged from the
Connecticut River, upwards of 1 mgd might be developed here with ease.
Unconsalidated sediments are widespread along the lower two-mile reach of
Indian Stream. Up to 3 mgd might be developed from wells located near the
Junction of that stresm with the Connecticut River. Ground water is reporte
to be irony at Rlack Take and Pittsburg.

posits are irregularly developed along the left bank

(U.S. territory) of Halls Stream for a distance of about 7 miles above its

Junction with the Comnecticut at Beecher Falls, Vt. It seems 1llkely that

5 to 10 mgd could be developed from several wells spaced along the stream.
Eskers, sinuous rildges of coarse sediment formed in streams that flowed
beneath stagnant glacial ice, along Halls Stream may be the better sites

for wells, particularly if the surrounding beds are flne grained.

15



Along the Nulhegan River in Vermont permeable gravels are present
and known to be as much as 125 feet thick a few miles above North Stratford,
vt. (Averill, Vt.-N.H. topographic sheet). The reach for about 6 miles above
North Stratford should be particularly favorable and perhaps 5 to 10 mgﬁ
could be developed in that area.

According to Barl Shurtleff, driller, thick permeable gravels are
present at Island Pond airport {Island Pond, Vt., topographic sheet) a few
miles east of town. Development of ground water in large quantity may be
possible along most of Nulhegan River. The recharge area 1s large and the
greateot problem would be locating deeper permeable gravels in which
high-yleld wells could be developed.

A well only 35 feet deep slong the main stem at Beecher Falls, Vt.,
on the upper Connecticut River ylelds 230 gpm {gallons per minute) with
8 feet of drawdown (specific capacity of almost 40). 1In the one mile reach
of stream above Beecher Falls {Indian Stream, N.H.-Vt. topographic sheet)
wells located where they will penetrate the maximum thicknesses of gravel
present and spaced to avoid interference might develop more than 10 mgd,
relying upon the Conmnecticut River to recharge the ground-water reservolr
under heavy pumping conditions. Naturally, any such large development
should be preceded by test drilling to assure ‘¢mat the welle constructed .
will be of maximm efficiency.

Sandy sediments in the lower reaches of Bishop Brook (Dixville, N.H., .
topographic sheet) may be capable of supplying one-half mgd or more.

There is reason to believe that yields up to one mgd per individual

well might be developed along the reach slong the Connecticut River from

16



Beecher Falls to North Stratford (Averill, N.H.-Vt., topographic sheet) if
wells are located out on the valley floor. Coarse gravels are seen along thit
reach, particularly on the east bank, in many places. Small tributary -
streams have built up minor deltas at Oblate Fathers Novitiate, Cones and
Tinkerville, N.H. These deltaic areas .are probably underlain by sediments
coarger than elsewhere. The deltaic area around Colebrook may be especially
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_ Conpnecticut River bridge at Colebrook shows that the section was somevhat
silty to a depth of 26 feet and largely fine to medium sand to 67 feet.
Sediments might well be coarser 1n the vicinity of Colebrook itself at the
mouth of Mohawk River.

The maximum amount of ground water that might be developed along tﬁe
Connecticut will depend on locating permesble gravels that are susceptible
to recharge by the Connecticut River. Several million gallong a day might
be developed at any one of many places along this reach of the Connecticut

but to do so at any particular site it may be necessary to drill 3 or 4
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test holes in an east~west. line {across the valley) to determine the location
of the best aquifers.

' The Mohawk Valley (Dixville, N.H. topographic sheet) is sharply incised
and it 1s thought that high yield wells cannot be developed there.

Summarizing, the larger supplies of ground water are available along

Halls Stream, alopng Nulhegan River for about 6 miles above North Stretford,
and along the Comnecticut River from above Beecher Falls and southward to
North Stratford. The area around Colebrook at the mouth of Mahawk River
may be particularly favoﬁxable. In uppermost New Rampshire ground water
potential is much poorer. Along Mohaewk River little or no ground water

supplies can be developed from glacial deposits.

Sub-basin L-1
. Sub-basin L-1 includes the area along the Connecticut River from
North Stratford, vt. to Dalton N.H., that is dreined by several small
streams and by Johns River. However, the Upper Ammonoosuc and Isrsel River

drainage systems that discharge in this reach are excluded.
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The low flood plaln area along the Connecticut River, from North
Stratford to Dalton, is filled to a large extent with fine silt and clay and
ground-water potential is poor. For example, driliing data show that a milé
above Guildhall, Vt., (Guildhall, Vt.-N.H., topographic sheet) 120 feet of
clay lies upon bedrock. West of Iancaster, N.H., (Whitefield, N.H.-Vt.,
topographic sheet) silty clay was penetrated to & depth of 160 feet in one
place. |

Between North Stratford and Groveton, N.H., patches of coarse sediments
are present along the east bank, some of which are minimture deltas. If
these sediments extend below river level, they will probably yleld fairly
large quantities of water to wells. One of these deltaic patches is at the
mouth of Canary Brook, the other larger patch at the mouth of Bogs Brook. J
Mr. E. Shurtleff, & local driller, reports that "good gravels" are present
in the latter locality. Assuming that the aquifers will be recharged by the
Connecticut River through the fine grained material occupying much of the |
flood plain area under heavy pumping conditions, 2 or 3 mgd might be obtainel
from each of the gravelly sress mentioned. If pumping wells must depend
entirely on local recharge one-half mgd might be the maximm discharge tha§
could be sustained. The same remarks will apply to the gravelly areas norfh
of Stratford.

A smsll area southwest of ILancaster (Whitefield, N.H.-Vt., topographic
sheet) appears to be underlain by coarse sediments and agaln, might yield

water in quantity if recharged by the river through the intervening silty

section.
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Along the west bank of the Connecticut coarse sediments may be lacking
except in a small deltaic areas around Brunswick Spring and at the mouth of
Paul Stream (Guildhall, Vt.-N.H., topographic sheet). More than 1 mgd might
easily be developed near the mouth of Pasul Stream and several wells yielding
one-half mgd or more might be developed from wells upstream if a deep gra.vel
filled channel can be located. Ground-water storage should be good here ‘
relative to a one-half mgd discharge. The valley of Dennis Pond Brook, Jjust
north of Paul Stream mey have similar characteristics. It is doubtful that as
mich as one-half mgd could be obtained in the gravelly reentrant north of
Guildhall Station,

The Johns River that passes through Whitefield also lies in sub-basin L—j_,
No really good possibilities for developing ground water are appsrent in
the vicinity of Whitefield but test drilling may well demonstrate the
presence of & favorable thickness of eosrbe sediments in the valley extending
for 1 mile or so east of the village. A broad wash of gravelly sediments
is present in the upstream area. Potential recharge is large relative to a’
possible ground-water development of up to 5 migd and storage potential 1s
good rather than otherwvise. However, as noted above, specific information '
on the presence or absence of aguifers in the area discussed are lacking.

The valley of Johns River downstream from Whitefield appears to be almost

entirely filled with fines.

Sub=basin B

Sub~basin B covers the area drained by the Upper Ammonogsuc River

which discharges inta Connecticut River at Groveton, N.H.



The nerrow valleys of the Upper fArmcaccaue and of North Branch above
West Milan (Percy, N.H., topographic sheet ) may not have either thickness
or type of f£ill that will permit construction of high yield wells. Should
. 1t prove possible to develop up to 1/2 mgd here and there, there is every

reason to believe that recharge potentisl is more than adequate for such a
development in both valleys but storage capaclty to supply water 1in dry
_periods is not the best that might be desired.

The terraced area adjacent to West Milan, N.H., on the south may be
susceptible to e rather large ground-water development, 5 mgd or more,
depending on the presence or absence of aquifers at moderate depth and the
degree to which stream waters will infiltrate the ground when the ground-water
levels are lowered.

Development of very large supplies of ground water on the low terrace
aleong the Upper Ammonocar below West Milan will depend upon locating
permeable aquifers susceptible to recharge from the river. It is believed
that prolific aquifers are generally present and a few tens of milllon
gallons a day might be developed in the more favorable areas (when located
by test drilling) between West Milan and Groveton. A bridge test boring
at Stark penetrated coarse sand and sandy gravel between 30 and 60 feet. The
overlylng material was also sandy. About 2 miles upstream from Groveton,
Mr. E. Shurtleff reported that "clay and boulders" extended from the surface
to a depth of 107 feet, below which 24 feet of pea gravel was penetrated.

It is believed that the upper material reported is a mixture of clay

deposited in an arm of the lake that extended part wasy up the river and

coarse material thet brought into the lake from upstream.
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It is felt that not more than 1/2 mgd could be developed on high
ground along Philips Brook north of the community of Crystal even if depth

and type of f£ill should be found to be encouraging.

Sub=basin C
Sub~basin C lies in New Hampshire and includes the area drained by
Israel River and its few very small tributaries. Iancaster is the only
large center of population in the area.

As seen in surface exposures the upstream narrow valley of Israel River

vels.

According to Mr. E. Shurtleff these are highly permeable. The ground-water
storage capabilities seem good and several wells ylelding fram 1/2 to 1 mgd
might be located along the reach between Highlands and Randclph Station.
From Highlands downstreem to Riverton, N.H. (Whitefield, N.H.-Vt.
topographic sheet) the valley 1s broad but permeable beds here may be thin.
As mentioned above, mueh of the late glacial flow from the upstream portion
of the Israel River may not have discharge
Recharge and storage potentisl are good here but the presence of deep aquifers
is yet to be demonstrated. |
Below Riverton and about 2 miles upstream from Lancaster test drilling
has shown that gravels on the north bank of Israel River only extend to
about 30 feet below the surface. However, pumping tests indicate that
Properly screened and developed wells in these gravels yield over 200 gmm
per individual well. Considering the recharg

it would seem then that up to 2 mgd might be developed from a battery of



shallow wells between Riverton and Lancastér. However, the possibility. 1
of finding a deep channel in this reach, perhaps on the left bank of 'Isz;ael
River, from which higher yield wells might be developed should not. be.
dismissed., Whether or not deltaic gravels are present at depth within

the limits of the town.itself cespnot be determined from surface exposures. -

Sub-basin L-2

Sub~hasin L-2 includes the reach of the Conpecticut River fram.DPalton
"dqyrnetream-té East Barnet, Vt., at the mouth of the Passumpsic and southward
- "to -Woodsville, N.H. Gilman, Vt. is ope of the few upstream villages. in the.
-ares.-
"The upper reach of the Comnecticut River includes the area of the
Pattenville {Littleton?) Reservoir. -Just above the reservoir, around Gilman W
(whitefield, N.H.~Vt., topographic sheet), the valley fill appears to be
| ééa;rse and it may be possihle to develop ground water here in apprecisble
- quaptity from wells on both sgides of the river. If conditions werse found
t_o' be very favorable, the potential there would be limited only by the
extent of infiltration of the river water. The short valley from.East Concord
~_to Gilman might yield up to 1/2 mgd from wells. :
‘Below the Pattenville dem (ILittleton, Vt.-N.H., topographic sheet)
_ scme cosrse valley f111 sediments are seen ss far downstream as the mouth’
of Chandler Brook -but no conclusion can be reached at this time regarding
the position of the deep pre-glacial .channel or the sediments therein.
Coarse sedimepnts are likely to be present at depth at the mouth of .Chandler

Brook (below West Waterford, Vt.).
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The valley extending northward through West Waterford, Duck Pond and
Stiles Pond was a late glacial spillwéy. This channel may be deep and it
certainly is floored by coarse sedimepts. A half million gallons & day
might be aeﬁeloped in this channel but abbve West Waterford School
ground-water storage and rechﬁrge' potential are poor.

The Conmecticut River valley from East Barmet, Vt.) to Woodsville, N.H.
has an almost complete cover of silt and ¢lay that effectively masks older
permeable deposits, if any. The lowermost mile of Stevens River valley,
west of the village of Bsrnet {St. Johnsbury, Vt.-N.H., topographic sheet),
may be underlain by a deep channel filled with coarse sediment from which
more thap 1 mgd might be developed but tesf drilling would be necessary to
confirm this possibility. At Kilfasset Farm, 1-1/2 miles sbove East Rygate,

vt. {Woodsville, Vt.-N.H., topographic sheet), bedrock is overlain by 105 feet
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of fine silt. Very small areas of coarse sediment may be present at the
mouth of Manchester Brook ,just above East Rygste.

Test holes drilled at Monroe, N.H., opposite McIndoe Falls, Vt.,
penetrated silt and sharp gravel at 165 to 166 feet ip one hole and, in
large part, grey clay to 163 feet in a second hole. Whether deep lying
aquifers are present here is yet to be determined by test drilling that
is contimied into bedrock.

At Woodsville the delta of the Lower Ammonoosuc should be productive of
large quantities of ground water. At the Drive-in Theatre on the flood
Pplaip just south of Woodsville a well pebetrated sandy and silty sediments
to a depth of 60 feet and blue clay from 60 to 215 feet without reaching
bedrock. If coarse sediments brought in by the Lower Ammoncosuc River are
present at depth, they should be sought about 1 mile to the east-northeast
of the location mentioned. Depending on the distribution of coarse beds
at depth and degree of hydrsulic gonnection with the river total ground-water
potential in this delta area might range from few to many millions of gallops

a dny.

Subabasin D
Sub-basgin D 1z the area drained by the Passumpsic River of Vermont
down to 1its point of discharge into the Connecticut River at East Barnet.
ILyndonville and St, Johnsbury are the most important population centers in
this area.
In the Passumpsic River system the valleys of the upper reeches of the

tributary streams appear to be underlain by coarse gravels susceptible to
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. development by wells. The valley of East Branch of the Passumpsic above
Lyndonville, Vt., (Burke, Vt., topographic sheet) appears to be the more
favorable of theesa trfbutary wvalleys. Frobably over 1 mgd can be developed
here in some limited areas and a total of perhaps over 5 mgd could be
developed from several widely spaced wells located a mile or so sbove and
below East Burke.

Eskers (el;:nga.te ridges formed bepeath a stagnant glanier) along. the
valley floor of West Branch of the Passumpsic may be the best sites for wells
if large developments are. contemplat»ed between Folsom and West Burke. Perbaps
as much water could be developed here as along East Branch; storage
capacities may be less favoreble but the drainage area, and hence recharge
potential, is greater.

Coarse gravels along Miller Run, about 2 miles above ILyndonville
1ile, Vt., topographic sh
to moderate depth. Storage may be poor here but the recharge area s large.

The area around Lyndonville and immediately to the north is underlain
by fines and the probability of encountering coarse gravels in any one place
there cannot be determined from surface exposures. The town well at
Lyndonville is said to have penetrated gravel from the surface to a depth
of 40 feet., It yields 500 gpm (gallons a minute) with 19 feet of drawdown.
The coarse sediments present in the Lyndonville ares may be stringer-like
deposits oriented in a north and south direction.

Between Iyndonville and St. Johnsbury (St. Vt.-N.H.,

-
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topographic sheet) coarce gravels are present along the east bank of Passumpsie
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River. Below St. Johnsbury gravels generally flank the river to a point
more than e mile below the village of Passumpsic. Further, the lower
valley of Sleepers River that empties into the Passumpsic Just below

St. Johnsbury may be underlain by productive gravels. Supplies reckoped
in terms of a few millions of gallons a day should be available here from
place to plece. The total yleld that might be developed between Lyndonvilie
and Passumpsic, Vt., would depend on the pumber of wells that might be
drilled in the gravelly strata without great mutual interference and which
are susceptible to recharge from the rilver.

The town well &t St. Johnsbury is reported to yleld 1.2 mgd (million
gallons & day) with 1 foot of drawdown. Assuming that this represents an
order magnitude correctly, it is evident that the formation there is very
rermeable and infilltreation from the river occurs very quickly.

Along Moose River, from the Passumpsic at St. Johnsbury and as far

upstream as Concord (Littleton, Vt.-N.H. topographic sheet) gravelly fill

annears to he nresent. romd-unter atorece {a m
annear 0e pregent. (round-vater storege ld m

more than one-half mgd each might be sited dowmstream from Concord and

on the south side of Mcose River below East St. Johnsbury. There Moose
River would furnish ample recharge to such permeable beds as are present

but upstresm from Concord, it seems unlikely that high yields can be obtained

from wells.



Summarizing, ground water should be availsble in moderately large
quentities slong both East and West Branches of Passumpsic River., Eskers
mey mark the better well sites. The lower few mlles of Millers Run valley
is less pramising. Wells located in coarse sediments along the east bank of
the Comrecticut River fram Lyndonville to 3t. Johmsbury may develop high

yields. Prospects appear to be poor along Moose River.

Sub-basin E

Sub-basin E occupies & large segment of the upper Conmecticut valley
in FNew Hampshire and is the area drained by the Lower Ammonoosuc and Wild
Ammonooguc Rivers. Littleton, Lisbon, Bath and Franconia are some of the
better known cities and villages in the area.

The Lower Ammonocosuc River system extends as far east as Crawford Notch
end the base of Mt. Washington. In this headwater area along Crawford Brook,
from below Febysn, N.H., (Mt. Washington topographic sheet) and for several
miles southeastward toward Crawford Notch (Crawford Rotch topographic sheet),
there i1s an spparently thick sand and gravel accumulation from which supplies

of 1/2 mgd per well may be available. Ground-water storage appears to be

larpe and perh 8 much a8 2 mgd sustained yield might be developed 1in
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the ares.,
There maey be excellent poasibilities of developing ground water in

guantity in the Twin Mountain, N.H., area (Whitefield, N.H.-Vt., topographic
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sheet). Immediately downstream on both sides of the Ammonoosuc River coarse

gravel appears to0 be widespread and may lie deep in some places. Presumably

gravels brought down through the glaclsl spiliwsy north of Twin Mountain

accumilated in this area end even though the north bank is masked with fines,

that area may be favorable also. The flow of the Lower Ammonoosuc here is
large and over 10 mgd might be developed if coarse sediments susceptible
to recharge by the rilver are found at moderate depth.

Between Pierce Bridge ang southward to Gele River Campground (Franconia,
N.H., topographic sheet) is a wide flat gravel floored valley through which
Arainnge {rom the Iower Ammonoosuc once passed southward to Gale River. It
seems likely that 1 mgd or more might be developed in the vieinity of Gale
River Campground where recharge conditions are good. However, gny development
here, as elsevhere, will deperd on locating decper channels filled with a |
good thickness of saturated alluvium,

¥rom Pierce Bridge (Whitefield, N.H.-Vt., topographic sheet) to the
vicinity of Littleton {Littleton, Vt.-N.H., topogrephic sheet) only fines
sre exposed along the Lower Ammonoosuc River. Gravelly sediments may be
present along the tributary valley thst extends north from Wing Road but
recharge there is poor.

From Littleton to the mouth of the Lower Ammonoosuc at Woodsville, N.H.,
coarser sedimentg are commonly seen in gravel and sand pits. Bedrock is
exposed here and there in the river and suggests that a deeper pre-glacial

cha“nel fi'l'led - t = v

b alluvium may oot be present. H
at Littleton penetrated 140 feet of loose to tightly packed till, indiceting

that.a deep pre-glacial channel is present there. The well wag Tinished
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with no. 120.slot screen at 38 to 5S4 feet and ylelded 204 gpm with 17} feet
of drawdown. If deep lylng permeable beds are found downstream to Woodsville,
the amount of water that could be developed by wells might be very large.

The middle reach of Gale River around Franconia and for a mile or more
up Mesdow. Brook (Franconia, ¥.H., topographic sheet) and for 2 or 3 miles up
Ham Branch (Mooeilsuke topographic sheet) are fairly promising areas for
development of, say, up to 1 mgd in Mill Brook and more than 1 mgd in Ham
. Branch. This area wes also a glacial spillway and gravels may be relatively
thick at the lower elevations. Downstream a small area about two miles
northwesgt of Franconia mey also offer good prospects; gravels may be
sufficiently thick to permit development of wells and, although storage is
not particularly great, recharge from Gale River should be optimum.

The valley that passes through Patridge Pond, Dodge Pond and Ogontz
Iake (Littleton topographic sheet) and opens out into the Lower Ammonoosuc
near Salmon Hole School may be susceptible to development of ground water
in small quantities. This glaciel spillway appears to be gravel choked and
the thickness of the gravel is probably much more than a thin wash. A well
developed between Ogontz Iake and Dodge Pond, for instance would have
surface storage in the stream to draw upon as well as spprecieble underground
storage. Perheps & firm yield of 1/2 mgd could be developed.

At Babbit Hill below Lisbon, it is possible that the pre-glacial channel
of the Lower Ammonoosuc passed east of that hill rather than in its present

o0 gupport .this suggestion.



Bedrock ie exposed.in places along the broad part of the_wide channel
of the Wild Ammonoosuc from Swiftwater to its junction with the Lower
Ammonocosuc (foosilauke topographic sheet). It seems unlikely that any large
quantity of ground water could be developed there. Above Bwiftwater gravelly
deposits in the Wild Ammoncosuc valley are sparingly present and prospects afe
pOOT .
Summarizing, moderate supplies of ground water are available alobg the
uﬁpermost reach of the Lower Ammonocosuc and large supplies may be avallable
~long that river from Twin Mountsin to Pierce Bridge. Below Pierce Bridge
the posaibility of developing large gquantities of ground water is questionable
but it seems more likely that large supplies might be developed along the ‘
lowermost reaches of the river.

Moderate supplies of ground water should be available along lower Ham
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Branc 0d Meadow Brook in the Gale River headwater area.

™
il

Ground-water potential along tirxe Wild Ammonoosuc seems poor.
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Sub-basin F

Sub-basin F is in Vermont and covers the area drained by Wells River
above the mouth of that river and its few short tributaries. 3South Rygate

he largest communities in the ares.

and Groton a

About 1-1/2 miles upstresm from Wells River, a recently opered pit
exposes coarse gravels lying on bedrock at river level (Woodsville, Vt.-N.H.
topographic sheet). It is likely that a deep channel is present along the
river valley in which similarly coarse sediments are present from which
yields up to 1 mgd might be developed from properly constructed wells.

Farther upstream, two miles below South Rygate, large faces of pebbly fine

annd wars avrnno or . g « 4+ 4o thrmioht +that theas

sediments may become coarser with depth. In test drilling at White Brothers

milk processing plant at South Rygate, the R&. Chapman Co,, drillers, reports that

unconsolidated sediments extend to more than 69 feet below the surface.
"Medium sand and scattered gravel" was penetrated between 45 and 56 feet
below the surface. (bviocusly s high yileld well could be constructed here.

Mr. Jchnson of Montpelier reports that a good gravel aquifer is present at
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80 feet near the center of town. Above South Rygate coarse sediments are
exposed from place to place a8 far as North Branch.

Summarizing, it msy be possible to develop & number of falrly large
yield wells in Wells River valiey as far ﬁpstream as Groton, Vt. In this
reach perhaps 5 to 10 mgd might be developed without difficulty but above
South Rygste fleld inspection sugéests that alluvial £ill may be thinner and

development of large supplies would be more difficult.

Subsbasin L~3A

Area I~3A comprises the reach along the Connecticut that extends from
the town of Wells R:Lvér, Vt., and southward through Haverhill, N.H.
Wocdsville, N. H., opposite Wells River, 1s not included.

A very large:delta 1s present at North Haverhill, N.H. (Woodsville, - Vt.-
N.H., topographic sh.eet)' These sediments were deposited when much or part
of the Lower Ammoncosuc River d.ra.:l.nage emptied into the Conmnecticut thrcugh
the pass that extends from Swiftwater southwestward through Center Haverhill
(Moosilaukee, N.H., topographic sheet). As at Woodsville, only scmewhat. finc
or medium sand is seen near the Conneclticut but coarse beds are exposed in-
pits near Center Haverhill and it is expected that permeable sands and
gravels would be encountered at depth a half mile or so east of Route 5, thal
i1s Just east of North Haverhill village. Ground-water storege here is large

but recharge in the area is limited and perhaps sbout 1 mgd discharge is all

that could be sustained.

Sandy clay was penetrated to a depth of 90 feet along Route 5 at North
Haverhill but about 1-1/2 miles north of the village gravel underlying thick
clay is reported between 61 and 76 feet.,
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At the town of Wells River on the Vermont side of the miaip stem; just
south of the mouth of Wells River, & well 160 feet deep, 3;16 to be
developed in gravel, yields 360 gpm. Presumably the gravelly beds from
vhich water is drawn is recharged by inflltration from the Conrpecticut as
well as Wells River. B8Surface exposures 3o not ilndicate that the well site
offers any particular promise in that it is near the rock wall of the walley

R 2.

on a8 low silty
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terrace. If permeable gravels extend for some distance
downstream, the amount of water that could be developed by wells would
depend largely on how close wells might be located to one ancther and the
ease of inflltretion of wabter from the river., A development of several

mililfon gallons a day, at least, seems possible.

Sub-basin I~-3B
Sub-basin L-3B includes & narrow area in Vermont that extends from
Haverhill on the Comnecticut northwestward to the limit of the basin and
& somewhat marrow section southward along the Comnecticut from Baverhill
to White River Junctiomn. The lowermost reaches of Ompompanocosuc, West
and White Rivers ln Vermont, and several small tributaries on the New
Hampshire side of the river lie within the sub-basin. Haverhill, Plermont,

Iyme and Hanover, N.H., and Norwich, and White River Junction, Vt. lie within

s awmaon
Wile Ol e

At the drive-in theatre at Fairlee, Vt., (Mt. Cube, N.H.-Vt., topographi
sheet) gravels are reported near the bottom of a 91-foot well. At Emsst
Thetford railroad statlon, gravel was penetrated benesth clay at 130 feet.
However, along the whole reach from Bradford to Pcmpanoosuc on the Vermont

bank of the river, only fines are exposed end the oceurrence of sporadically
distributed gravels at depth cannot be predicted.
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Coarse kame gravels are present at the junction of the Qmpompanocosuc with
the Connecticut and extend for sbout 2 miles downstream. At the Farrel Famm,
on Route 5 three miles north of Norwich {Hanover, Vt.-N.H., topographic Bheet)
125 gpm with 16 inches of drawdown was obtained from gravel at 63 feet in a
recently completed 8-inch well, according to O.Thyng, drilier. The well was
equipped with 15 feet of no. 60-slot screen. It seems likely that deep
aguifers here would be recharged by the river. Hence, from Pampanoosuc, Vt.,
to Norwich it may be possible to develop 1 mgd or more each from several wellg

3

sited along that 2-mile reach. .
The area arcund Norwich and Lewiston may have some ground-water potentia}.
However, test drilling in that ares appears to show that the alluvium is thin}
The lowermost reach of White River sppears t¢ be unfavoraeble for
ground-water developments unless it should be found that & deep channel exists
there. Rock is exposed in the streambed in many places and borings made ;
where Route 91 crosses White River, just above White River Junction, show
that bedrock lies about 30 feet below normal high water on both sides of the
river. However, a municipal well ylelding 250 gpm has been developed in the
shallow sediments above bedrock at Hartford, Vt., across the river from White
River Junction. Bedrock was encountered at about 60 feet below river level
in a domestic well located 2 blocks west of the Connecticut.
White River Junction area itself appears to offer small prospect of
developing ground water in quantity unless it be found that gravels along

the Connecticut River extend below river level. West of the railroad bedrock

is probably shallow but on the low terrace east of the railroad south of the
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town it is possible that sediments are part of the Mascoma River delta. 1In
any event coarse sediments are exposed in that narrow strip and it may be
possible to develop 2 or 3 mgd in that area.

On the New Hampshire side of the Comnecticut River, ground water may be
available only in small quantities at Haverhill, N.H., (Woodsville, Vt.-N.H.,
topographic sheet). Possibilities may be slightly bettér at Piermont
{Mt. Cube, N.H.-Vt., topographic sheet) along Highway 10 and sbove that
highway along lower Indien Brook.

At Orford, N.H., & delta 1s developed along the lower course of Jacobs
Brook, less than a mile southeast of the village. However, here probably
not more than 1/2 mgd could be developed unless conditions should prove to
be especially favorable.

The village of Lyme, N.H., lies on & delta. If these beds extend well
below water level there may be a moderate storage area to draw upon and
up to 1 mgd might be developed from wells immediately southwest of the
village. Bedrock lies at 95 feet below the surface in the village but the
character of the materlal above bedrock is not known.

Ooly fines were mapped along the Connectlicut from Lyme to West Lebanon,
N.H. (Hanover, Vt.-N.H., topographic sheet).

About 44 miles above Hanover, below Pimneo School, only fine sand wes
encountered down to bedrock at 130 feet. At the U.S: Army Cold Regions
Research laboratory a mile and & half north of Hanover, medium sand was
penetrated in one well at 120 to 130 feet and at 165 to 170 feet. 8ilt

extended to 202 feet. In a second well medium sand was found at 135 to 145



feet and sand and gravel from 145 to 150 feet. The well ylelded 322 gpm
with 4 feet of drawdown. The distribution of aquifers here, as elsewhere,
is s;por‘a.dic and the development of strong aquifers recharged fram the river
will depend upon locating potential aquifers by test drilling, preferably
to bedrock.

Summarizing, in most places along the Connecticut River from Haverhill
to White River Junction, ground water prospects deperd on locating chance

lenses of coarse sand or gravel beneath a thick cover of fine sediments.

" raes acdimerba nre Tmasant in tha 1Aaemw errecosmnarnanass -trm1lar and AowngbEream
B e len i e N 2 H ot S - - T

XA AT b Whis AW LALRRANACSSRT L Sy SoELSLIEER

{
i

along the west bank of Connecticut River to Norwich; moderate to large
supplies may be available in those areas. Alopgthe east bank of the
Connecticut the delta at Lyme may be a samewhat favorable area. The lower
White River valley does not appear to be underlain by & deep pre-glaclal
channel and prospects for even moderete ground water supplies there seem

generally poor.
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Sub-basin G

. Sub~basin G.is Waits River drainage area in Vermont. The town of
Bradford, Vt., is located in this sub basin on the Connecticut.
| The lower reach of Waits River valley is gravel filled, according to the
record of the Bradford town well. Waits River turns shé.rply northward from‘
its 0ld channel south of the city and empties through a rock gorge. Howey-ex;,
at the town well site gravels were encountered to a depth of T2 feet and,
further, datsa at hand do not show that bedrock was reached there. It is
altogether likely that an old gravel-filled channel extends for scme miles
npstream in which several wells might be developed having capacities up to
1 mgd.

The well at Bradford, which yields 700 gpm with 26 feet of drawdown,
ends at about 60 feet below the level of Waits River and about 30 feet abov?
the level of the Conmnecticut. Recharge from Waits River, therefore, can be
effective but not from the Connecticut. To develop the maximm amount of
water in this locality it would be necessary to draw from such deeper gravels
as may be present.

Whether the gravels encountered in the Bradford well extend farther

riverwards and underlie the fine terrace sands flanking the river and
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extend under cover of fines down river from Bradford can only be determined

by test drilling.

Sub=basin E

Area H mcludés the Cmpcmpancosuc River in Vermont beginning about bmiles
sbove its mouth and its West Branch above Union Village -dam.

Both the Ompompancosuc apd West Branch lie in fairly narrow valleys
which sppear to be floored by coarse sediments. On West Branch as much as a
total of 2 or 3 mgd might be developed from several wells in the wider
valley area above South Strafford, Vt. In the valley head north of Strafford

perhaps l/ 2 mgd might be developed. Below South Strafford permeable gravelsi
are reported st a depth of 70 feet at Copper Flat., DPregumehbly gravels gre
present generelly in the parrow valley bottom to the junction with the main
branch of the Ompompancosuc.

Along the main stem of the Cmpompanoosuc bedrock lies as deep as 80 feet
in Thetford Center, Vt. However, scant data at hand do not show anything
of the distribution of coarse sediments at depth in the well defined channel

that extends as far north as West Fairlee although surface exposures suggest

that they should be presepnt. More than 3 mgd might be developed in this
valley 1f coarse sorted sediments are present at moderate depth.
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Speaking gererally, the river valleys in this system are commonly
scamewhat narrow but are underlain by lenses of permeable sediments from
which well water supplies can be developed in worthwhile gquantities in
many places. Below South Royalton bedrock 1s present in the riverbed
in ;any places and ground-water potential is thought to be small. Along

First Branch rock also appears in the riverbed at Tunbridge and upstream

and in that resrh onivy gmall sunnlies mav he awmil le unlens A deen
and 1n that reach Qonly supr 8 may he Ava L niess a4 df

sediment £illed channel is present.

At Reghester along the upper part of White River itself, & screened
well 45 feet deep develops 100 grm vith 4 feet of Grawdown. On Tweed River
tributary to White River a 60-foot well is said to have had a flow of
300 gpm when it was completed. When visited by the writer (October, 196k )

the estimated flow attabout 10 feet sbove river level was about 100 gpm.
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9 inches of drawdown was developed from a 69-foot screened well, according
to 0, Thyng, driller. At Randolph, upstreem on Third Branch, fines are
present at the surface in many places and test drilling to bedrock will

be necessary to establish the presence of coarse beds. The more productive
of two municipal wells is 188 feet deep and originally yielded 400 gpm,
according to data furnished by Layne-New England Co. It 1is equipped wilth
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Therefore, aquifers may be assumed to be generally present in
the well developed valleys of Tweed River, Third Branch and Secord PBranch,
in the lower pert of First Branch and in upper reaches of White River
itself. VYields in those areas may be reckoned as a function of esse
of infiltration of the streamflow but offhand it appears that 5 mgd or
more nmight be developed from properly located and constructed wells along
each of the larger areas mentloned, over 2 mgd along Tweed River and up

to 1 mgd along lower part of First Branch.

Sub~basin J

Sub-basin J includes the Mascoma River drainage area which lies
entirely in New Hampshire. The city of Iebanon is the largest center
of population and West Iebanon, Enfield, and Canaan are relatively large
villasges.

Broad rather flat valleys characterize the drainage courses west
of Maseome Lakeg N.H., (Mascoma, N.H.~-Vt., topographic sheet). These
‘may be underlain by till and covered with a relatively thin wash of
gravelly beds from which only a little ground water can be developed.
More information 1s needed before this area can be properly evaluated,
However, some areas slong upper Mascoma River and lower parts of Goose
Pond Brook and Indian River may be underlain by favorable thicknesses

of permeable sediments and offer opportunity for developing ground water
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in quantity. The West Canaan, N.H., area, for instance should provide
excellent ground-water storage if the sediments are present in reasonable
thicknesses. Perhaps not more than 2 or 3 mgd should be considered

as the ground-water capability of this area until more information is

at hand.

Fsker-like forms along the Little Brook glacial spillway south
of George Pond may be the better sites for developing up to 1/2 mgd of

ground water.
Up to S mgd water should be available from the Great Hollew valley

Immedietely vorth of the Muscoma Rdver abowe ILebanon,
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and slon
extends to a depth of 50 feet or more in that ares. Recharge

from the Mascome River would be absolutely necessary to sustain such
& development, The presence of a deep preglacial channel is suggested
by the fact that a well at the village of Masccma penetrated 163 feet

of unconsolidated sediments without reaching bedrock.

The wide valley area west of lebanon may be similarly characterized.
Tre Mascoms Rlver delta on the Capecticut &t West Ietenm, N B, (Esovern; NoHe Vi,
topographic sheet) should be productive of enormous quantities of ground water

if the widespread coarse gravels so well expose

2
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below the level of the Connecticut River and make possible recharge from that

k2



®

by

river. COne mlle south of the mouth of Mascoms River and two-tenths of a
mile east of the Connecticut highly permesble gravels were penetrated
between 50 and 78 feet. The highly favorable delta area extends along the
east bapk of the Conmecticut for almost 3 miles south of West ILebanon

(in part in sub-basin I~4). A minimm of 5 mgd should be available here

with ease unless conditions are almost exactly opposite from what is suggested
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Sub~basin I~k
Area L-4 includes an irregular area covering the valley of Comnmecticut

River and minor tributaries from below the Mascoma River delta to Bellows

Falls., The drainage ar he Suga w Hempshire and the

1)
%
]

Ottauquethee, Black, and Williams Rivers of Vermont are excluded.

Between Hartland, Vt., and Hartland Four Corners coarse sediments along
Lulls Brook may permit development of 1/2 mgd or more. Fine gravel and
coarse sand was penetrated in a well in the latter community between 112
and 139 feet. Near the Hartland railroad station, near the Connecticut River,
the section was largely silt that graded to sand at 142 feet, according to
Mr. D. Herrick, a local driller.

Across the river at the mouth (delta?) of Blow-Me-Down Brook cosarse
sediments are seen in surface exposures but it cannot be determined by data
at hand whether this area is very favorable for ground-water developments or

only somewhat so.
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Three wells have been developed at Windsor, Vt., {Claremont, Vt.-N.H.,
topographic sheet); one, 78 feet deep yields 1,250 gpm with ll% feét of
drawdown. A second well 90 feet Geep yields 1,260 gpm with 30% feet of
drawdown and & third well 90 feet deep yields 1,140 gpm. The section
is all gravelly in the first well mentioned but in the second well the section

is silty to 52 feet and becames coarse with increasing depth. The third

well encountere and gravels below.
However, daily discharge is believed to average less than 400 gpm. Inasmuch
as the wells extend to more tham 30 feet below river level here, it is
evident that a very large discharge of ground water might be maintained if
infiltration from the Connecticut weré induced, either directly through
relatively coarse sediments or indirectly through & silty riverped. Where
further development of ground weter is contemplated, the area on the west
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gide of Ruute 5 north of Lake Runnemede should be explored..

The parrow valley of Mill Brook north of Mt. Ascutney offers little
likelihood of furnishing much ground water. (oarse sediments might be sought
at depth in the old Mill Brook valley south of Horseback Ridge. Above
Brownsville, Vt., 5 miles vest of Windsor, two broad areas have functioned
as gravel traps and accumiulations of sediment there furnish modest storage
capacity. Two wells developed in shallow gravels st the Eastern Manganese
Talc Company plant north of Felchville have a combined yield of 250 gpm.
Whether the combination of storage area and recharge is sufficient to maintain

such a sustained yield is problematical but the data do indicate that the

H"gravels are permeable and that inexpensive screened wells of amall aiameter



can easily supply modest industrial requirements in many localities

distant from large streams. The area below Rush Meadow School is wider

and longer than the area north of Felchville and, in its downstream portion,
should yield 1/2 to 1 mgd without difficulty.

Returning to the Connecticut River, gravels are very sporadically
developed north of the village of Ascutney. However, there is at least the
possibility that gravels at the mouth of Mill Brook reach the river under
a cover of fines and make possible the development of 1/2 mgd or more of
ground water.

Down river, at the village of Weathersfield Bow, according to
Mr. Dean Herrick, gravels were encountered at 112 feet below silty beds
but & mile south of the village only clay was penetrated to a depth of
325 feet, that is, at about 255 below the level of the Connecticut River.

On the terrace 2 miles north of the mouth of Black River, a domestic well
along the Connecticut was completed in & "sandy streak" beneath silt (?)

at 165 feet. However, a deep well at the Liquidcmeter Company, 2 miles north
of Bellows Falls, 1s said to yleld a million gallons a day.

On the New Hempshire side of the river {Claremont, N.H.-Vt., topographic
sheet), a well drilled along Route 12, 1/2 mile below Cornish Bridge to
Windsor, encountered 295 feet of clay and was abandoned.

At North Cherlestown, N.H., coarse deltaic sediments are exposed rather
high above the level of the Connecticut where the Little Sugar cuts across
the terrace flanking the main stem. These beds iInterfinger with fine lake

(1acustrine)} sediments. However, it appeara that coarse beds might extend
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below river level in this area and offer possibilities of ground-water
development.

Coarse sediments are present also Just to the south along lower Beaver
Brook but whether or not 1/2 mgd might be developed here must be determined
by test drilling. A small area of cosrse sediments between Osk Hill and th:e
Connecticut, north of Charlestown also seems worthy of exploration. |

Summarizing, prospects for developing large supplies of ground

along the Connecticut River from North Hartland to Bellows Falls are

_&nerally poor. S1lt and elay extends to considerable depth, more than

300 feet in one place, and the distribution and character of possible
aqulfers beneath the sllt and clay is known in very few places. At Windsor,
large ground water supplies have been developed in the delta of Mill River..
A high yield well has been developed below the mouth of Williams River,
perhaps in coarse sediments brought down by that river. On the New

Hampshire side of the Connecticut River deltaic deposits at the mouth of
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Sugar River above North Charlestcun mmy have good ground ﬁater potential.,

Small gravelly areas upstream in Mill River will pugtain only modest

rerennial ylelds.



Sub-basin X

Sub~basin K includes the drainage area of the Ottauqueechee River,
entirely within Vermont. It joins the Connecticut at North Hertlend.
Woodstock, Vt., is the largest community in the area.

The essentially north-south section of the Ottauqueechee above West
Bridgewater (Rutland topographic sheet) is a pre-glacial chamnel developed
along a zone of structural weskness. The fill of gravelly sediments in
this channel probably varies greatly in thickness and it is believed that
large supplies of ground water cannot be obtained there, Gravel extends
only to a depth of 4O feet or so at West Bridgewater, Vt., (Woodstock
topographic sheet) and bridge borings show that a 25-foot thickness of gravel
is present in the very narrow canyon between West Bridgewater and Bridgewater
Corners. Ferhaps 1/2 mgd might be obtained from each of two or three wells
in that lower reach.

A well at Bridgewater Corners encountered 45 feet of gravel and at
Bridgewater, a short distance downstream, gravel extends to 90 feet below

the low flood plain. On the Tlat plain just north of the village of Woodstock
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silt and clay extends to more than 100 feet below the surface. However,

on the south bank of the river Mr. Moyer, a local driller, developed 150 gpm
from an open end well ending in gravel at aboﬁt 50 feet below the level of
the river. At the Texaco garage a mile north of town 75 gpm was developed
from a 97-foot open end well in gravel. The municipality has a 248-foot
well ending in rock that yields 23 gpm.

It is thought that between Woodstock and Bridgewater over 5 mgd might
be developed from wells which penetrate the maximum thickness of sediments
present beneath the silt and clay ccver if these sediments are recharged
by the river. Test drilling may be necessary to locate the optimum locations
for wells.

At Woodstock itself silty sediments have been encountered in test
drilling that was not continued to bedrock but, as noted above, gravels
have been encountered elsewhere and screened wells might be expected to
yield more than 1/2 mgd in some locations.

Downstresm little is known of ground-water possibilities. Mr. Moyer
states that near Taftsville, Vt., (Hanover, Vt.-N.H., topographic sheet)
permeable gravel is encountered in some places beneath clay at 115 feet.
Below Queechee only fine sediments are exposed at the surface and it is not
known whether gravel is present below the silty cover.

At North Hartland a gravel-pack well developed in shallow gravel

yields 140 gpm with 7 feet of drawdown.
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Sub-basin M

Area M is the Sugar River drainage system in New Hampshire in which
Clarenont and Newport and lake Sunapee are located.

The generally broad valley of South Branch extending south from
Newport, N.H., (Sunapee topographic sheet) was a glacial spillway and is
floored by gravelly sedimenis that should provide excellent storage
the
penetrated between 80 and 90 feet in an 8-inch diameter well. Tuils well,
equipped with 5 feet of no. 80-slot sereen, yields 100 gpm with 21 feet of
drawdown. Up to 5 mgd of water & day might be developed in the 4 mile ‘
reach south of Newport if deep permeable sediments are widely distributed.
The underground storage potential here is excellent.

North of Newporti the reach from Newport to Croydon Flat may also be

water available for continuous recharge than is evident from the streams.
An additional 4 or 5 mgd may be available in this northerly area.

Sualler quantities may be available from the broad valley of North
Branch above Croydon, N.H.

Possibly not more than 1 mgd would be available in the area around
Juild and Wendell, east of Newport.

At North Newport and oo either side o t Rellyville, N.H.,
appreciably large quantities of ground water would be available only if the

patches of sediments there extend a few tens of feet below river level., It

is thought that they may not dc so.
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Gravelly beds are present on the south bank of Sugar River 2 miles
east of Claremont (Claremont, N.H., topographic sheet). A municipal well
there penetrated gravelly sands between 83 and 97 feet and between 135 and
160 feet., This well is equipped?with 8 feet of no. 60-slot screen and yields
350 gpm with 110 feet of drawdown. As much as 1 mgd might be obtained here ..
if the well were fully screened. The aquifers appear to be recharged from
Sugar River. From 5 to 10 mgd might be developed here if thick permeable beds
fairly near the river can be located by test drilling.

Coarse gravels 80 feet above the level of the Connecticut River are

_present in the valley northwest of Twistback Hill, Claremont. These gravels

mark the course of the Conmnecticut River in glacial and perhaps also
pre-glacial times., If sediments of the type exposed extend to below river
level they should receive copious recharge from both the Sugar and Connecticut

Rivers.

Sub~basin N
Sub-basin N includes the drainage of the Black River system ib Vermont
to its junction with the Connecticut. Ludlow, Proctorsville and North
Springfield and Springfield are the largest ceuters of populatl
The northermmost reach of this system lies in a north-scouth canyon
extending more than 7 miles north from Grahaﬁville, Vt., (Iudlow, Vt.
topographic sheet) in which several lakes are present. This canyon was a

pre-glacial stream valley and functioned as a glacial spillway and is underlair

by thick gravelly beds. However, Mr. F. Moyer reports that gravels are 50 to
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60 feet thick (extending to more than 30 feet below river level?) at
Plymouth Union, 3 miles north of Grahamville. At the north end of the small
lake north of Echo lake a 130-foot well ends in gravel. At the south end
of Rescue lake thick coarse gravels lie upon bedrock at 139 feet.

At Grahamville a loss of stream velocity occurred at the widening of
the canyon there and the sediments are deltaic. The valley from Grahamville
south to Iudlow and thence east to Proctorsville and Cavendish, Vt., is choked
with sediments of glacial origin. Beyond this point glacial streams spilled
southward through Proctorsville and Duttonsville Gulfs and, still later,
found easier outlet beyond this point through the narrow rock walled canyon
vhich is the present course of the Black River. In the gravelly valley from
Grahamville to Ludlow it is likely that several wells ylelding l/ 2 mg& or
more each might be tonstructed. Scant deta in the Proctorsville area suggest
that much of the sediment there is fine grained and development of large
supplies of ground water may be difficult.

The valleys extending mnorthward from North Springfield, Vt., through
Perkinsville and Downers to Felchville, V., were also glacial spillways and
received sediment from the north for a time. The North Springfield area
also probably received some sediment from the wesit via the valley extending
to Gassetts and, at a later stage, from the present Black River canyon at
Dowpers. According to Carlson and Lundin, drillers, in this gravelly area
depth to bedrock is greater than 100 feet 1/2 mile southwest of Downers,
at which depth permeable gravel was penetrated. A well on the south side

of Route 10 & half mile west of the genter of the village of North Springfielc
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was completed 1n gravel at 100 feet but in another well immediately to the
north bedrock was reached at 60 feet. Storage potential is good along North
Branch of Black River and good yiélds from wells, perhaps up to 1/2 mgd
should be aveilable in the broad valley above Amsden'and from Downers to
North Springfield. More to the east, in the valley south of Nelsons Corner

(Claremont, N.H.-Vt., topographic sheet), smaller yields should be availsble,

A dam is
North Springfield is presently pumping ground water from alluvial beds
Immediately adjacent to the Black River below the dam. One group of 30
small~dismeter wells provides almost 1 mgd. A second group of four wells
range from 33 to 52 feet in depth and yield, respectively, 100, 100, 200,
and 300 gpm. They discharge about 2/3 mgd.

Black River lies largely in a rock cut chanmel from the upstream limits
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of Springfield to the (Coonecticu

and the opportunities of developing ground

water in that reach is very poor.

Sub-basin 0 ;
Sub-basin 0 lies in Vermont and comprises all of the Willisms River

drainage system to the mouth of that river on the

onnecticut. The town

of -
Chester is the only center of population of any appreciable size in this basin,
The Williams River received drainage from the Black River system to the
north in glacial times via the Proctorsville and Duttonsville Gulfs (Ludlow,
Vt. topographic sheet). As a result the volume of gravels present around
Gassetts, Vt. and in most of the valley southward to and just beyond Chester

is grenter than might othcrwisc be expected. The town of Chester is supplied
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from a 47-foot deep gravel well that yields 50 gpm with 6 feet of drawdown.
It seems likely that several wells of 1/2 mgd cepacity or more might be
developed on low ground around Chester and in the first two miles of valley
north of the town.

Storage capacity of sediments along Middle Branch west of Chester is not

as great but useful volumes of ground water could undoubtedly be developed
there alsc. At Reedville
Perhaps 1 to 2 mgd sustalned yleld might be developed here whereas up to

3 mgd seem likely from development of the valley north of Chester.

The valley of Williams River helow Chester may be favorable for
ground~water developments. Gravelly areas are present along the river banks
above Rockingham and are present under a cover of fine-grained sediments
near the mouth of the river. If a2 buried valley extends several tens of

feet or more below river level several millions of gallons a day of ground

water may be developed here with ease.

Sub-basin P
Sub-basin P covers the Saxtons River drainage area of Vermont. The
village of Saxtons River is the only large settlement in the area. (Bellows
Falls, at the mouth of Saxtons River, lies in Area IL-5)
Carlson and Lundin, drillers, report that in the community of Saxtons
River {Saxtons River, Vt., topographic sheet) an 80-foot well penetrated only
gravel. Between Saxtons River and Cambridgeport, Vt. the valley is very

narrow and has an unpromising aspect--yet Mr. Moyer reports that a 60-foot
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thickness of gravel is present along the south bank of the river about
midway between the villages mentioned. Bull Creek valley is fairly wide for
about 2 miles south of Cambridgeport and appears to offer good storage
potential. Up to 1 mgd might be developed there. The valley south of
Grafton has less elluvium but may offer some possibilify for ground-water
development. Elsewhere the valley of Saxtons River and its tributaries are
quite narrow.

The potential yield of wells along upper Saxtons River is problematical.

Below the town of Saxtons River only fine sediments are exposed.

Sub-basin Q

Sub-basin ( includes the drainage area of Cold River and its tributaries, -
Cold River, which lies entirely in New Hampshire, empties into the Connecticut
River opposite Bellows Falls, Vt. The village of Alstead is the only center of
population in the area.

A very large gravel filled area is present at the mouth of Cold River
(B:1lows Falls, N.H.-Vt., topographic sheet). Much of this gravel may well
have originated with blocking of the Connecticut downstream at Bellows Falls
by glacial ice, at which time drainage of the main stem passed emstward
through the gap below South Charlestown and down intc the lower Cold River
system. 0Old data at hand show that in the Walpole-Cold River-Drewsville area
the surficisl gravels bottom out upon clay or silt at 15 to 30 feet. However,
test drilling was not continued on to bedrock and what might be present below

the ciay or silt was not established. In 1966, however, a well located on the
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Jlow terrace north of Walpole encounfered 24 feet of fine to coarse sand,
16 feet of clay and, from 4O to 7O feet, 30 feet of coarse sand and gravel.
According to data supplied by the Layne-New England Company the well is

equipped with 15 feet of no. 100-slot screen and yields 305 gpm with 2} feet

of drawdoun
f111 area of Cold River and for a mile up Great Brook test driilling to
bedrock may prove the presence of other aquifers (as at Claremont) capable
of ylelding 1/2 mgd or more. There may alsoc be ample opportunity for
developing wells of 1/2 mgd cepacity or more in the valley bottom upriver

between Alstead, N. H. and South Acworth; the terrace area southwest of

Beryl Mountain seems especially favorable. A total sustailned yield of 3
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potential here,

Sub-basin L-5

Sub-basin I-5 includes that area along both sides of the Connmecticut
River from Bellows Falls through Brattleboro to Vermon. The drainege area
of West River which empties into the Cennecticut above Brattleboro is
excluded however.

Only fines have been noted in and around Bellows Falls, Vt. {Bellows
Falls, Vt.-N.H., topographic sheet) and unless test drilling should show
the presence of gravels at depth, say, north of Bald Hill at Westminster, the

area must be considered nomproductive of ground-water supplies.
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Deltaic sediments are present high on the slopes west of Westminster
Station but nearer the Connecticut a thick section of clay or silt is
encountered. According to the Green Mountain Artesian Well Co., on the
terrace just north of Westminster Station (elevation 320 feet) silty clay
was penetrated to a depth of 373 feet, at which depth a coarse sand or
gravel was found. At Westminster Station (elevation 249 feet) a 3~foot
gravel stratum was encountered at 240 feet in another domestie well. The
gravel is said to be highly permeable,

Downstream at the viliage of Putney (Brattleboro, Vt.-N.H., topographic
sheet) it should be possible to develop up to 1 mgd from wells sited along
Sacketts Brook wpstream fram the center of the village. At the village
(elevation about 40O feet) a domestic well 134 feet deep penetrated "good"
gravels. Gravel is also reported just south of Dutton Pines State Forest
Park. Whether or not coarse sediments extend well below the water teble in
this ereas making possible high yields sustained by infiltration from the
Connecticut'River is not known.

Test drilling in the gravel pits a mile south of Brattleboro demonstrated
the presence of prolific squifera but the water is said to have had an
undesirable iron or manganese content. It is not known whether the test
wells were pumped at a high enocugh capacity to induce strong recharge from
the Comnectlcut River. Unless this were done, the water discharged would
reflect the character of the saturated gravel mass and local recharge rather
than the quality of water that would be discharged when high capacity

production wells were put in service.
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Still farther downstresm on the Vermont side of the river kame gravels '
are present between North Vernon and Vernon. According to data furnished by
the Green Mountain Artesian Well Company, an open end well in gravel produceq
60 grm at a depth of 134 feet just west of Vernon. Unless wells here were
to lower the water table to the extent of inducing recharge from the
Connecticut, probably not more than a total 1/2 mgd susteined yield could
be developed from two or three wells. However, if recharge from the
Connecticut can be counted upon, probably 2 mgd sustaeined yield could be
developed.

On the New Hampshire side of Conmecticut River below Walpole (Bellows
Falls, N.H.-Vt., topographic sheet) that is from Boggy Meadowa and almost
continucusly to the West Chesterfield area, & strip of coarse sediments lies
against the eastern rock wall. If these sediments extend below river level
as they do in the well deocribed in sub-basin § that is located just south
of Walpole, they offer excellent possibilities for developing ground water
in quantity, perhaps more than 5 mgd, in several areas. South of Canoe Meadow
{opposite Putney Station) the coarse sediments extend to the rivers edge;
here the probability of developing formations susceptible to recharge by the
Connecticut seems excellent.

The large fairly level area extending from North Hinsdale, N.H., to
Hinedale appears, to offer large storage potential. The few exposures seen
indicate that coarse elements should be present. A well supplying North

Hinedale is loeated above the village on Lily Pond Brook yields 225 gpm with .
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L2 feet of drawdown. It is unlikely that high discharge could be mainta;ned
here over a long period of time in view of the small rechsrge area and low.
storage potentisl. A test well drilled at the inner edge of the lowest river

3

terrace on Ash Swamp Brook penetrated coarse sediments between depths
of 30 and 46 feet. These beds probably do not extend below river level and

although the gite 1z better than that of the ghove-mentioned municipal well,
it may not be possidle to pump 1/2 mgd contimucusly here. Optimum results
will depend upon locating permeable beds at grester depth that can be
recharged by the Conpecticut River. If such beds can be found, it should not
be difficult to develop 5 mgd or more in the North Hinsdsle-Hinsdale area.
Summarizing, the low ground flanking Conmecticut River from Bellows Falls
through Vernon offers some fair possibilities of developing ground water in
guantity. Along the west bank, large supplies are availsble south of Bratilebaro
and small to moderate supplies at Westminster Station and (probably)Westminster,
Putney and Vernon. On the New Hampshire side of the river coarse sediments arg

present from Boggy Meadows to West Chesterfield and in the North Hinsdale ares.
If these extend some tens of feet below river level, which is yet to be %
determined, very large quantities of water may be developed by comstructing '

wells that will induce infiltration from Connecticut River.

Sub-basin R
Sub-basin R includes the West River drainage area, all of which is in

Vermont. A large number of villages lie within the area; Weston, Londaderry,
Jamalca, Wardsboro, Townshend and Newfane being smong the larger of these. !

Near the head of the system the valley pessing through Weston (Wallingford,
Vt., topographic sheet) to Londonderry (Lordonderry, Vt., topographic sheet) is
a fairly broad gravel fill area with good stérage potential. At Weston a

school well penetrates 35 feet of gravel apd yields 30 gpm. The area arcund
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Londonderry receives considerable recharge and should be a favorable

location for developing up to 2 mgd if permeable sediments can be found

at moderate depth. .
Below Londonderry and as far as Jamaica the West River appears to have

little gravelly fill except small sreas around Thompsonburg and above South

Londonderry » The valley of Winhall River, tributary to West River, does not

At Jamailca, Vt. Mr. Moyer reports that 75 feet of coarse clean gravel
is present. Two miles below Jamaica TO feet of gravel was penetrated. The
wider valley area below Jamaice to West Townshend (Saxtons River, Vt.,
topogfaphic sheet) should be productive of wells yielding 1/2 mgd or more.
With moderate storage capaciiy and the flow of West River to draw upon for

recharge, 4 or 5 mgd should be available in this reach.
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Along Wardsboro Efoak, wells the wider valley area at Wardsboro
(Londonderry topographic sheet) might sustain a yleld of 1 mgd from wells
readilly enough.

From Townshend (Saxtons River topographic sheet) to Williamsville
Station (Brattleboro topographic sheet) ﬁhere Rock River joins West River,
the valley is floored with glacial sediments and should provide good sites
for wells. Wachussetts Drilling Co. persomnel report that 2-1/2 miles north
of Williamsvilile Station 55 feet of hard packed gravel was penetrated at the

extreme right bank of the river. Up to 5 mgd might be developed here from

wells.
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The tiny Newfane Valley is more than 100 feet higher than the adjacent
West River Valley. Probably only very modest well water supplies could be
developed here. It is of interest to note tﬁat about 2 miles up Wardsboro
Brock at a considerable higher elevation than Newfane a driller reports
penetrating 90 feet of gravel in a domestic well.

Favorable gravel fill is seen in the Rock River vslley above Socuth Newfane
and below Williamsville, Vt. Bedrock at South Newfane 1s more than 100 feet l
on the north bank of Rock River. Up to 1/2 mgd might be developed there and
well over 1/2 mgd at Williamsville.

Below Wgat Dummerston dam only fines were geen along the West River.

At Retreat Meadows, upstream from Brattleboro, the town supply is
obtained from two shallow drilled weile, B0 by 48 mdey in dismeder. The one is
28% feet deep and yields 457 gpm with 11 feet of drawdowm. It is equipped
with 8% feet of 26-inch no. 120-slot screen in a double pack. The second
well is 28 feet deep, has 5 feet of no. 120-slot screen and yields 1,000 gpm.
The second well has only a single pack of pea gravel., Static level in the

well varles with the height of West River.

Sub-basin S
Sub-basin S lies in New Hampsﬁire and cover's the drainage area of the
Ashuelot River and its tributaries. The city of Keene 1s the largest center
of population but Winchester and Hinsdale are important lesser centers.
Upper Ashuelot River lies in a somewhat broad valley that was a temporary
glacial stresm spillvay. A few miles below Marlow (Lowell Mt., N.H., topographic

sheet) it turns sharply westward througharock eutchannel {Bellows Fells, N.H.-Vt.,
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topographic seet) and then sharply southward through & more open channel
(Keene, N.H.~-Vt., topographic sheet) to empty into the broed Keene area.

That portion of the Ashuelot River valley for 2 or 3 miles below
Marlow might furnish more than 1/2 mgd sustained yield from wells.

The Surry Mountain flood control reservoilr is located north of Keene
in a fairly broad valley £ill area. At times of flood flows of Ashuelot
River, the volume of water retained by the dam is so large that it cannot
be emptied in as short a perlod of time as might be desirable. If ground
water supplies could be developed sbove the dam, water levels would be
lowered somewhat theve, thus providing space for ahsorbing at least a littlg
of the flood flows.

The part of the valley Jjust below the dam is krnown to be gravelly and
the development of several wells ylelding upwards of 1 mgd each might be
easily accomplished. In the low lying area west of the city near the base
of the hills a well 101 feet deep ylelded 810 gpm with 19 feet of drawdown.
Highly permeable gravel is reported beneath 160 feet of silt half a mile
south of Wilson Pond, south of Keene.

The occurrence of coarse permeable gravels along valley walls, and in
the valley north of Keene suggest that up to 20 mgd might be developed in
the area without difficulty. The volume of water in storage 1ls enormous
and should provide ample reserve to carry over in perlods of low rainfall.
Coarse gravel stringers are probably present along the course of South Branch
of Ashuelot River between Swanzey and East Swanzey and along the Ashuelot

River from West Swanzey to Winchester. Test drilling will be necessary to
locate aguifers but these should be present., Perhaps 5 mgd could be

developed 1n the valley between West Swanzey and Winchester. The Winchester
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municipal well, located Just north of Forest Lake, is 54 feet deep and
ylelds 375 gmm with 10 feet of drawdown. -

Sunny Valley, extending southward from Winchester into Massachusetts,
should offer possibllities of ground-water development. FPerhaps well over
1 mgd might be produced without drawing upon ground-water recharge from the
Ashuelot River.

Around Hinsdale, at the mouth of the Ashuelot, gravels may be present
under the cover of fine grained sediments now exposed at the surface. If
they are found, heavily pumped wells would gain recharge from the Connecticut

River as well as from the Ashuelot.

Sub-bagin 1~-6

Ares, 1;6 lies along the Connecticut River in porthermmost Massachusetts
and southern Vermont and New Hampshire and includes the small Falls River
tributary that passes through Bernardston.

Generally spesking this is a poor ground-water province. Along the
main stem of the Connecticut & thick section of lake sediments lies upon
bedrock and coarse gravels are not known to be present. Below Mt. Hermon,
300 feet of fine sand or silt was penetrated in one well. Coarse sediments
might be present at depth in the terraced area above Pioneer Valley Regional
School (Northfield, Mass.-N.H.-Vt., topographic sheet). However, the drainage
area is small and unless recharge from the Connecticut could be counted upon,
probably not more than 1/2 mgd sustained yield should be anticipated.

On the eastern side of the river, coarse sediments at moderate depth

have been penetrated in a test well along the mountain flank east of
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Northfield, Mass., and in the reentrant in which Pauchang Brook lies but
the probability that such sediments would lie deep encugh to recelve recharge
from the Connecticut seems remote. Perhaps 1/2 mgd or s0 can be developed

from two or more wells.,

Sub-basin T

Area T covers the Millers River drainage basin within which cities and
towns of Orange, Athol, Gardpmer and Winchendon, Mass., are located.

The small gravelly area along Darling Brook (Mt. Grace, Mass.-N.H.
topographic sheet) may support a yield of 1/2 mgd.

A gravelly chanpel heading on the gouth side of Millers River extends
southward through Lake Mattawa to the head of Quabbin Reservoir, a distance
of about 6 miles (Orange, Mass. topographic sheet). The more favoreble
areas for considering well developments along this channel are on either
slde of Millers River and for a mile or more south of Lake Mattawa. The
town of Orange has & well 75 feet deep on the south side of Millers River
that ylelds 500 gom. Depth to bedrock there is upknown inasmuch as the
test hole was discontinued at "refusal" at 77% feet. Not much ground water
could be developed fram wells located north of Iake Mattawa unless wells
were able to induce infiltration from Millers River, in whiéh case perhaps a
total of 3 mgd might be developed without great mutual interference between
vells. If alluvium across Millers River at West Orange extends below river
level, probably 3 or & mgd can be developed there with ease.

Between Lake Mattawa and Quabbin Reservoir up to 4 mgd might be developed
from several widely spaced wells but so doing would be d.iverting water from the

regervoir.
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A rather broad alluvial plain extends along the south bank of Millers
River for 2% miles upstream from Orange and tapers socuthward to the head
of Quabbin Reservoir. Much of this material underlying this plain may be
81lt or clay. However, it is thought that large glacial meltwater streams
passed southward through the area and that ccarse sediments should be
present in one place or other. Development of ground water in large
quantities will depend on the distribution of coarse sediments at depth,
the effectiveness of local recharge, potentially as much as 8 mggd,
recharge from Millers River and aveilability of the large volume of water
that is in storage in the area. It seems likely that a minimum discharge
of 5 mgd might he sustained in this area as long as scme Iinfiltration from
Millers River eould be expected.

The upper reach of the important glacial meltwater channel referred to

above extends headward a very short distance to the east al

ng Millers River
through Athol (Athol, Mass. topographic sheet) and then northward up along
East Branch of Tully River (Royalston, Mass.-N.H., topographic sheet) where
it dies ocut., Coarse sediments have been encountered at moderate depth in
several places in and north of Athol--one well there 1is reported to have
yielded 2 mgd. No doubt high yield wells could be developed as far north of

the city as Tully Dam. Underground storage potential is large here and
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ould be sustained from a& well field in this
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Above Tully Dam explorstory drilliing would be necessary t0 define the
ground-water potential but it is thought that the area lmmediately east of
Tully Dam has possibilities for sustaining a discharge of 3 mgd without
counting upon the recharge available from Tully Reservolr as such. Ground-
vater potential diminishes rapidly with distance up East Branch of Tully
River in that storage capacity decreases and the recharge area becomes
smaller. The ares along upper reaches of Lawrence Brook, tributary to East
Branch, is thought to be a poor area for ground-water development.

The swales extending southward from Athol, in which ILake Ellis and
Riceville Pord are located, do not appear to represent an importnat glacial
spillway. Hence only small discharge could be sustained from such permeable
gravels as may be present from place to place.

One of the major glacial meltwater channels in the Eastern Highlands
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(Winchendon, Mass.-N.H. topographic sheet) and extends southward, passing

west of both Winchendon and Baldwinsville and out of sub-basin T and into
sub-basin V at the head of Burnshirt River (Templeton, Mass. topographic
sheet). A very considerable volume of underground storage is aveileble

along this channel. Depth to bedrock southwest of Baldwinsville, for instance,
is 97 feet. 1In the reach passing Winchendon and Baldwinsville recharge from
Millers River and Otter River is available and local recharge can hardly

be considered negligible. Assuming that test drilling proves the presence

of permeable sediments at depth, it seems likely that a few tens of millions

it i

of gallons of water a day could be developed from the ground in the reach



designated. Test drilling should explore one or more sections completely
across the north-south channel and all holes should be continued into
bedrock {rather than to "refusal") ip order to determine where the maximum
thickness of coarsest sediments may be.

To the south, in the valley from Crow Hill Brook to Stone Bridge and,l
(Templeton topographic sheet) storage potential is large but recharge is
largely dependent upon local precipitation. Probably three or four widely
spaced wells in this channel could sustain yields of up to 1/2 mgd each. .

Glaclo-fluvial sediment is widely spread in the area northeast of
Winchendon through Lake Monomonack in New Hampshire and eastward from
Winchendon through Lower Naukeag and Upper Naukeag Lakes in Massachusetts
(Winchendon, Mass.-N.H. and Ashburnam, Mass.-N.H. topographic sheets).
However, the topography suggests that this cover is thin and that relatively
deep channel deposits are generally lacking. The best localities for
exploration are immediately northeast of Whitney Pond and Winchendon along
North Branch and immediately southeast of Whitney Pond along Millers River.
In both these localities the present drainage system follows the glacial
meltwater drainage lines. Channeling by glacinl streams and accumulation
of sediment was greater for a mile or so northeast and southeast of lLeke
Whitney than it was farther upstream 1n either direction., If scmewhat deep
coarse sands or gravels are preésent in the areas mentioned, & few million
gallons & day should be available from each locality.

Glacial meltwaters also flowed southeastward temporarily from

Baldwinsville (Templeton topographic sheet) along the present Otter River
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and then southward through the Gardner Airfield area and on ocut of the
sub-basin. large quentities of ground water can probably be developed
between Baldwinsville and Gardner Airfield--storage and recharge potential
are excellent--but again the task remains to locate deeper lying permeable
beds. Assuming these are present, from 5 to 10 mgd should be available.
Water-bearing beds should be present in the channel socuth of the airfield
but recharge potentisl there is limited.

The low-lying area southeasst of Gardmer 1s thought to offer poor
poasibllities for development of ground-water supplies.

Surmarizing, large quantities of ground water are avaeilable in the
vicinity of Orange; in the channel in which Lake Mettawa 1ls situated and
also in the Crange Airfield area. At and north of Athol large well water
supplies are available. Iess may be availsble in the vicinity of Tully Dam.
The prominent glacial drainage channel that pesses southward west of |
Winchendon and Baldwinsville should be productive of epormous quantities of
ground water. The low lylng area east of Winchendon mey yleld only very
small supplies. Along Otter River from Baldwinsville to Gardner moderately

large to large volumes of ground water may be available.

66



®

Sub-basin U
Sub-basin U 1s that of the Deerfield River drainage system which

extends from scuthwestern Vermont and down into northeastern Massachusetts.

M

Than amod T
L A cGouv U

ranch o
(Wilmington, Vt., topographic sheet), is a somewhat broad gravel filled
valley in which well water supplies can probably be developed with ease. The
recharge area 1s perhaps as much as 30 square miles, with annual average -
recharge in the nature of 10 mgd. Storage in the sand apd gravels above
Wilmington might well be over 2 billion gallona If bedrock lies at a depth
of 50 to 100 feet in the lower reach of this small valley. Hence a
sustained yleld of several million gallons e day might be developed within

& mile of Wilmington if the valley 1s largely gravel filled.

The adjacent west branch of Deerfield River, above Medburyville, Vt.,

is more deeply incised than the east branch and storage potential is less
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but patches of coarsge gediment may permit ceonstruction of wells recharged
almost direetly by the river.

At Medburyville and Just west of Wilmington, Vt., wells of any
appreciable depth would tend to be recharged from the enormous Harriman
reservoir to which these localities are immediately adjacent.

Gravelly deposits along the Deerfield River below Sherman Dam have
a meagre development. However;, just upriver from Shelburne Falls, Mass.;

a terrace, more than half a mile wide &t its widest point (Ashfield, Mass.
topographic sheet), flanks the river for a distance of about three miles.
Where Clesson Brook crosses the terrace a well 120 feet deep failed to
epcounter bedrock and s Somestlc well at Charlemont, a short distance
upstream, ends in gravels at a depth of 140 feet. The volume of ground
storage here is large, recharge from the Deerfield River could be relied
upon if heavily pumped wells were locsted here and, hence, this terrace
erea should be favorable for development of at least a few million gallons
a day.

North River, a tributary to the Deerfield, offers excellent possiﬁilities
for development of ground water., A 250-gpm well located near Griswoldville,
Mess., (Colrain, Mass.-Vt., topographic sheet) supplies water to the town of
Shelburne Falls below. Apother municipal well of comparable yileld has
been developed at Colrain. Wells of this capacity could be developed up
along East Branch of North River slmost to the Vermont line. The total
amount of water that might be developed i any reach would be dependent to a

large degree on the amount of infiltration of river water that would occur.
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Underground . storage volume here is‘fairly large apnd n¢ doubt several mililion
gallons of ground water could be developed along the lower reach of the river
without difficulty.

The eity of Greenfleld cobtains water from 3 wells in the terrace plains
between Greenfield and Bernardston {Bernardston, Mass.-Vt., topographic sheet).
In & normal season two of these wells yield 850,000 gpd each and the third well
ebout 600,000 gpd. Alluviamexbendstoadepthofl&feetormoreinthisarea;;
and hence storage volume is large. Local recharge conditions are excellent .
and recharge and same direct runoff from adjacent areas would be intercepted
if ground-water levels were depressed by heavy pumping. Perbaps more than
5 mgd gould be developed in the general area of Greenfield wells. If the
entire terrace area that extends for three miles west of the Greenfield
wells were developed by wells a total sustained yleld of more than 10 mgd
could probably be obtained. However, in the event of maximum development of
this area, every effort should be made to develop wells in the genmeral
vicinity of Green River in order to take advantage of possible rapid recharge
fram that river.

The topographle trough between the Western Highland mountains and the
trap ridges south of Greenfield in which the Deerfield River flows (Greenfield
topographic sheet) may have particulsrly large ground-water potential. Water
in underground storage might exceed 5 billion gallons per 50-foot thickness of
saturated sediments in the h% miles long by e mile wide area. Recharge from

the Deerfield River -may be available. However, only fine sands appear at the
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surfece and nothing is known of the occurrence of coarse sands at depth.

The Deerfield village supply 1is obtained from gravel in a 33-~-foot well that
yields 163 gpe with 9 Peet of drawdown. -Seven-tenths of a mile south of the
gig bend in the Deerfield River (Creenfield, Mass. topographic sheet) a well

on high ground encountered 529 feet of silt lying on bedrock (at 235 feet below
sea level). However, this location marks the locus of the pre-glaclal
Deerfield River and it is thought that in most of the topographic trough
referred to, depth to bedrock will be much less.

Total ground-water potential here might be reckoned in tens of millions
of gallons a day. However, not only is the distribution of permeable beds at
depth unknown but the effectiveness of recharge from the Deerfield River and
from local rainfall is inhibited to some degree by the presence of the fine
grained sediments seen at the surface. Therefore, for the present perhaps,
the ground-water potential should be considered to be of the order of 5§ to 10
mgd.

Small areas of glacio-fluvial sediment are present at Ashfield, South
Ashf'ield and Conway along South River, a tributary to Deerfield River
(Ashfield topographic sheet). Coarse sediments are present from place to
Place but considering the limited storage potentisl the maximum total discharge

that might be sustained in these areas may range from 1/2 to 1 mgd.
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Summarizing, in the headwater area of the Deerfield River, moderately
large supplies of ground water may be avallable in the valley north of
Wilmington as well as just west of that town. Downstream, unconsolidated
gsediments in which wells can be developed are patchy in distribution.
Favorable well sites are present above Charlemont and on both sides of the
river around East Charlemont. In the vicinity of Connecticut River test
driliing will be necessary to show that the wide terrace on which Oid
Deerfield is located is a Tavorable area for large ground water developments,
The terrace area north of Greenfield can be developed to a much greater
degree than it 18 at present.

The valley of North River, tributary to the Deerfield, is a favorable
area for moderately large ground water developments. Relatively small well

water supplies ere available from plaée to place along South River,

Sub-basin L-8
Area 1~8 extends from near Turners Falls to Holyoke and includes the

drainage area of several small rivers in Vermont, two of which are named
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Miil River, and several small rivers in New Hampshire, one of which is

also nemed Mill River. It includes the drainage area between the Deerflield
and Westfield River basins west of Connecticut River and between the Millers
River and the Chicopee River basins east of Connectlicut River.

Little is known of the makeup of the formations that underlie the
broad low terraced area extending from the northward bend of the Deerfield
River (Greenfield topographic sheet) southward through Whately and Hatfield,
Mass., (Mt. Toby topographic sheet) to Northampton (Mt. Holyoke topographic
sheet). It 1s known that bedrock-lies deep in same places; at 235 feet
bolow oen lcvel nesr the bend of the Deerfield River just north of this
sub-basin and at 245 feet below sea level in the area being discussed
four-tenths of a mile south of South Sugarloaf Mountain, i.e., southeast
of South Deerfield. On the low terrace east of the city of Northampton
a well drilled at the eastermmost city limits encountered bedrock at 66 feet
below sea level. In each of these localities only lake clays and silts were
found to be present above bedrock. However, there is reason to believe that
before and even durlng the lake stage, spill from the Deerfield River was
deposited along the flank of the Western Highland.and that water-bearing
deposits are present there at depth. The high terrace deposits west of
Westbrock are predominantly gravelly. However, they may bottom out in
bedrock before any apprecisble thickness of saturated beds is penetrated.
The possibility that the toe of these deposits or similar older deposits.are.
present at depth along the western margin of the lower terraces seems good

and vorthy of exploration. From a long range point of view, 1t would seem



desirsble that a serles of four or five borings be put down to bedrock
beginning at, say, the south end of the village of Hatfield and eastward to
the Connecticut River in order to assess the ground-water potential of the
area. Eighteen square miles of possible aquifer is involved in which as
much as 18 billion gallons of water in storage may be present in the first

50 feet of saturated sedimenpt and in which local recharge might rspge up to

highlands or the Connecticut River would add greatly to the potential of the
area under copnditions of heavy pumping. However, not only are data lacking
on the presence or absence of aquifers but the effectiveness of recharge

to possible aguifers beneath a generally silty to clayey cover is unknown.
Hence, figures glven above are not estimates of available ground-water
supply but, rather, dimensions to be considered when additional date make
estimates possible.

Florence, Mass., Just west of the city of Northampton, is situated
where Mill River enters the open terrane of the Central Lowland (Easthampton
topographic sheet). When the lowland was ice clogged in the late stages of
ice decmy the flow of Mill River at first turned sharply southwestward at
Florence but subsequently continued almost 2 miles farther southeastward
before turning south and passing through the city of Easthampton. With
deposition in this latter path by debris brought in by the heavily laden
glacial streems the bed elevation of the £iver rose until it became possible
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follows between Mt. Tomr and the Holyoke Range.
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Along Mill River at Florence bedrock was encountered at 78 feet below
the surface at the Prophylatic Brush Company. The well ylelds 900 gpm with
35 feet of drawdown from Basal gravels. The nearby city of Northampton
wells yleld, respectively, TOO and 900 gpm. Those wells encountered
bedrock at 11l feet,.

Whether the temporary spilliway of Mill River leading southwestward from
Florence would be productive of ground water in quantity is problematical.
Even if high yield wells could be constructed there storage and recharge
potential are somewhat limited and two or three million gallons & day might
be all that could be sustasined from several widely spaced wells.

According to the sequence of events sketched out asbove coarse sediments
should be present somewhere in the old Connecticut River (and Mill River)
channel leading south-southwestward from Northampton through Easthampton to
Pequot Pond. A well in the cepter of this channel at the north end of Lower
Mill Pond, Easthampton, developed 200 gpm from a 2-foot aguifer under 81 feet
of silt. On the Maloney property, about half a mile northgast of that
locality, clay was penetrated to a depth of 130 feet, below which the section
was largely medium to coarse sand to a depth of 205 feet. The hole wes
discontinued in clay at 208 feet. According to R,E, Chapman Company records,
a B-inch well here ylelded 825 gpm with 69 feet of drawdown. Nearer the base
of Mt. Tom Range, directly east of the city, a test well on the Terry property
penetrated 128 feet of clayey sediments, at which depth the hole was
discontinued and a well on the Loomis property encountered clay to 100 feet

and largely fine sand to 215 feet. Whether or not coarse sands and gravels
may be present at greater depth is not known.
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T™wo wells at Daly Field at the south end of the ciiy have a combined
yield of 2 mgd but actual pumpage is reported to be 1,000 gpm.

At the eastern margin of the channel lesg than two miles south of town
(Mt. Tom topographic sheet) a battery of one hundred and twenty seven
2-1/2-inch flowing wells of various depths and two larger diameter wells
supply the city of Easthampton with 2-1/2 mgd of ground water., A log supplied
by Re B Chapman Company shows that the section 1s largely coarse sands and
gravels from 20 to 106 feet. Bedrock was encountered at 118 feet., A 10-inch
well here sbout 100 feet deep yields 1 mgd.

About 3 miles south-southwest of Easthempton, a well encountered bedrock
at a depth of 321 feet which is 90 feet below sea level. According to
Mr. C. Yurgielewicz, a local driller, this record confirms the southward
extension of the pre-glacianl channel. However, coarse sediments were lacking
at that particular location.

About 6 billion gallons of water may be in storage in 50 feet of
saturated sediments in the channel between (roughly) Essthampton and Pequot
Pood. Local recharge may be in excess of 6 mgd. Some additional storage
and recharge from the west would be available by underground flow from the
west to wells located in the general vicinity of Plain Street which is about
one and one-half miles southwest of Easthampton. Total availsble ground water
should range from 5 to 10 mgd.

The ground water potential along the southern extensions of the higher
spillway of Mill River across North Branch of Manhan River ang along Manhan

River itself (Easthempton topographic sheet) and southward {Mount Tom
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topographic sheet) -through Southsmpton alopg the N.Y., N.H. & H. RR and the
headwaters of Moose Brook is undoubtedly lsrge.

The Southempton mupicipal well, 1-1/2 miles northeast of the village,
develops 10 feet fine and Comysc sand lying upon bedrock at 140 feet. The
well, 8 inches in dismeter, yields 550 gpm with 854 feet of drawdown.
One-half mile south of this welJ., on Gunn Road, bedrock was encountered at
a depth of 200 feet. The section was presumably fine at this location which
is on scmewhat higher ground. A mile and s half southeast of Southampton,
sandy sediments in Moose Brook Velley are developed in two domestic wells at
121 and 142 feet respectively. At the very head of Moose Brook gravel was
encountered in a domestic well at 90 feet.

Gravels are present at moderate depth fram place to place ip this channel,
underground storage is large (the area of glacial and lacustrine sedimepts is
8 miles long and a mile wide in places), recharge from local rainfall is fair |
and recharge from adjscent highland areas, in pert via the Manhan River system,
i1s of considerable importance. The problem here, as in so many areas, 1is to '
locate the thicker permeable beds well below the water table. Assuming that
geologlcal conditions are favorable for development of high yield wells,
perhaps & ground-water discharge of 10 mgd could be maintained bere to0o0.

In the Western Highland portion of sub-basin 1-8, there is s small
accumulation of gravel in a cove along Mill River st Willlamsburg, Mass.
(Williamsburg topographic sheet). A 78-foot deep well there yields 500 gpm.

Perhaps up to 2 mgd sustained yleld could be developed in this locality.
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In the Westhampton ares (Westhampton, Mass., topographic sheet) an
accumilation of sand to coarse gravel 5 miles long and about half a mile
wide 15 present as filling of & longitudinal wvalley. Recharge to sedimentis
in and around the village of Westhampton may be in the néture of 8§ mgd in a
year of normal rainfell. However, topography is such that the major fraction

of this recharge crosgsses the area as streamflow and is discharged via North

ver anod Turkey Brook. Wheth
glacial £ill would intercept a good part of this flow i@ problematical.
Congidering this unknown factor and the scmewhat limited storage availsble,
efforts to develop more than 1 mgd in the Westhampton area may or may not be
successful.

That portion of sub-basin I~8 lying east of Connecticut River extends
from Wills Hill, south of Turners Malls, southward through South Hadley
(Brimfielq, Mt. Toby and Mt. Holyoke topographic sheets).

The wide terraced area just south of Willis Hill (Greenfield topographic

sheet) 1s underlain by epproximatrely 200 feet of fine sand or sil:

t accarding
to Mr. E. Hartley, a local driller. It is not known whether coarse sediments
are present along the mountain flank, more or less along State Highway 63,
but considering the data furnished by drilling at Montague (below), that
area seems worth exploring.

South of the broad terraced area mentioned, a rather narrow valley

leads southward on the east slde of Mt. Toby to North Amherst. This valley
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at a late glarial stage when the central valley wmg still filled with ice.
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A 117-foot deep well near the base of the Eastern Highlands and east of the
village of Montague encountered 7 feet of highly permeable gravel beneath a -
cover of silt. The water is under strong artesian pressure, possibly as a
result of the head of water built up in the adjacent higher lying coarse
gravels agalnst which the silts lie. A yield of 421 gpm with 39 feet of
drawdown has been developed in the well but at higher discharges, silt from
the overlying beds is drawn in and the water becomes silty. Assuming that
similar "mechanical" problems are not encountered, it seems likely that
several wells yielding 1 mgd might be located hereand along the base of the
highlands to the north.

In the narrow valley leading scuthward from Montague the thickness of
the fonmationg is unknown and the extent to which recharge from adj)acent
mountain massee might take place is likewise unknown. It 1s much less
evident that large supplies are available here.

At the lower end of the valley referred to above, two miles north of
North Amherst, 80 feet of deltalc gravel is exposed in active gravel pits near
State Highway 116 and Plum Tree Road (Mt. Toby topographic sheet). At the
very toe of the cliffs in which the gravel pits are developed, a test well
drilled for the city of Amherst encountered bedrock at a depth of 376 feet,.
that is, 146 feet below sea level. Coarse water-bearing sand was penetrated
between 35 and 65 feet, fine sand and grey clay to 290 feet, red clay to
345 feet and red till to 376 feet. A producing well nearby that is 76 feet

deep yields 1 mgd. A domestic well located sbowut one-half mile south-southeast
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of Plumtree Road encountered fine-grained sediments to a depth of 137 feet
till to a depth of 213 feet and highly permeable gravel between 213 and
220 feet. Bedrock was reached at a depth of 233 feet in an adjacent well.

In considering the recharge available from high ground to the east and
the storage available up valley as well as in the bordering low terrace
formations to the west, it is obvious that the ground-water potential is
excellent in the general vicinity of the Amherst wells. Perhaps a yleld of
5 mgd could be sustained from wells in this immediate area.

The southward extension of coarse sediments of the Millers River
delta south of Mt. Toby is indeterminate. The town of Badley has
constructed two wells four miles to the south, just east of Mt. Warner, that
obtain, respectively, 400 and TOO gpm from gravels at a depth of about 200
feet. What the possibilities might be of finding permeable beds in the
intervening area capnot be said without much more data.

Temporary drainage from the Millers River in an early stage of ice decay
did continue southeastward along the flank of the mountains. The stream
flowed down the valley a mile and a half east of Amherst and passed through
the gap east of the Holyoke Range {Belchertown topographic sheet). South
of this gap, in which Lake Arcadia 1s located, temporary flow may have
passed west of Belchertown, east of Belchertown or southwest from Arcadia
Lake. In fact flow may have occurred in all of these spillways.

The 10-mile length of this channel, from below the deltaic gravel
pits above North Amherst to Arcedia Iske, should offer excellent possibilities

for developing moderate supplies of ground water from place to place. Agailn,
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no_data.are eveilable pertaining the pubgurface formations and about the

best that can be sald at the moment is that from ] mgd to 5 mgd may be
available from ome or more wells at various locations and that the amount

of discharge that could be sustained is defendent pot only on the presence of
coarse beds at depth but on the opportunity for recharge and the avallable
storage at any particular locality.

A mile west of Dwight (Belchertown topographic sheet)
the outer edge of the channel ocutlined above, the city of Amherst has two
wells less than 100 feet deep that together yield 2 mgd. A nearby domestic
well penetrated very little permesble material above bedrock that was reached
at a depth of 137 feet.

The wide terrace area bordering Connecticut River that extends from
Sunderland to the north slope of the Holyoke Range (Mt. Toby topographic
o0 ground-water
supplies although, as noted above, the Hadley wells are located out on that
terrace. However, permeable beds are belleved to be very erratically
distributed in this area and further evalmstion canpot be made at this time.

The area at and downstream from the Connecticut River gap between the
Mt. Tom Range and the Holyoke Range (Mt. Holyoke topographic sheet) is one
of special interest. At Thermopylae, on the west bank of the river immediately
below the gap, the town of Scuth Hadley has a 113-foot well that yields 1 mgd.
The section is clayey to 93 feet and sandy to gravelly between 96 and 113
feet. Till wvas penetrated in the bottom of the hole. On the onposite side

LOe opposite slde
=

of the river, the Holyoke Water and Power Company has three wells that have



& combined yield of over 3 mgd. It is believed that preceding the lake
stage, drainage from the upper basin poured through this gap and upon losing
velocity below the gap deposited same or much of its heavy debris load. The
riverrdid not follow its present path below the gap at the time, rather, it
trended south-southeastward, perhaps meandering as far eastward as Westover
Alr Force Base before turning westward agaln. However, coarse sediments
would tend to be localized in the area a short distance south-southeast of -
the gap, perhaps no farther to the gouth than the area immediastely west of
South Hadley. From the point of view of developing the largest possible
supply of ground water, the area along the east bank of the Cobnecticut for
about one mile below Thermopylae should be explored first. Here opportunity
for recharge fram the Connecticut would be at a maximum. The amount of well
water discharge that could be sustained would depend largely upon the ease
with which the deep lying agquifers were recharged by the river. Assuming
that coarse sediments are distributed downstream beneath the clayey cover
and that recharge does occur samewhat readily, possibly 10 mgd might be
developed without difficulty in the limited area noted.

It 1s believed that only domestic supplies can be developed elsewhere
in the area south of the Holyoke Range within sub-basin I~8.

Summarizing, the ground water potential of the broad terrace along the
west bank of the Connecticut from the Deerfield River to Northampton is
problematical but may prove to be very large. Iarge yields have been
developed along Mill River at Florence. The glacial drainage channel leading

southward from Florence through Southampton would undoubtedly be productive
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of large supplies from place to place. The buried channel at the western
base of Mt. Tom, from Easthampton southward to the limite of the basin, is
highly productive of ground water supplies. Much smaller supplies are
available st Willlamsburg and Westhampton.

On the east side of Comnecticut River the broad terrace from Turners
Falls to Mt. Toby is unpromising except where the unconsolidated sediments lap
against the BEastern Highlands. Deltalc beds just south of Mt., Toby are
highly productive; their southward extension may be marked by the Hadley wells
west of Amherst. EFarly glacial streams passed alaong the base of the mountains
from Mt. Toby to the lake Arcadia area. Here the prospects for developing |
moderate supplies of ground water are good. However, most of the area
between Mt. Toby, the Hblyoke Range and Connecticut River canpot be evaluated
on the basis of information at hand.

Ground water prospects are excellent southeast of the gap between
Mt. Tom and the Holyoke Range but are poor in the remainder of the area in

sub-basin 1~8 south of that range.

Sub-basin L-9
Sub~-basin 1-9 is that area along the Connecticut River that includes
the citles of Holyoke, Springfield and Long Meadow, Mass.
In Holyoke bedrock 1s encountered at about 100 feet below the surface.
A log supplied by Layne New England Co. indicates that the section is a
clay, sand and gravel mixture from 28 to 47 feet and a fine sand to gravel

mixture from 47 to 87 feet. Although difficulty was experienced in



stabilizing the formation a yield of 805 gpm with 28=feet of drawdown was
dbtaiﬁed from a 12-inch dlameter well. The well 1s located along the
Connecticut River near the foot of Davis Street. It seems likely that the
formation would be recharged by the riverunder continuous pumping conditions.

The areal distribution of the aquifer developed in the Holyoke well is
unkoown end would have to be determined by test drilling if sdditional large
supplies were sought. Ground-water potential et Willimanset, just south of
Holycke on the east bank of the Conmecticut, should alsc be considered with
reference to the Holyoke aquifer referred to above.

As Par ss 1s kpown, there is little or no possibility of developing large
quantities of ground water from the unconsolideted sediments in most of the
Springfield area. However, slong the Connecticut just north of the city,

a gravel stratum 55 to 63 feet below the surface was developed in a well
that ylelds 250 gpm. Again, as at Holyoke, the distribution of such lenses
is probably very erratic and further ground-water development in the area
nmust be predicated upon the results of test drilling.

The small part of area 1-9 southeast of the village of Agawam, Mass.,
on both sides of the Connecticut River may be underlain by water-bearing
sand or gravel. However, the formations are lenticular here and several
test wells 250 to 300 feet deep may be necessary to show that that area has

or does not have a favorable ground-water potential.

Sub-basin V
Sub-basin V lies in the Eastern Highlands of Massachusetts epd includes

-the drainege. area of the Chicopee River and its tributaries, the two most
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important of which are the Ware and the Quaboag Rivers. The Quabbin Reservoir
als0 lies within this sub-basin. Water released from that reservoir flows
via the Swift River to the Chicopee.
Headwaters of Ware River are ip the northeastern part of sub-basin V
and are shown on Barre and Wechusett Mtn. topographic sheets. The present

day streams are laid in old glecial spillways, through some of which once

flowed great debris-laden meltwater strecams. Deposi
0ld spillways has resulted in unusually favorable ground-water conditions in
many places. FPermeable sediments are present that w;ll rermit construction of
high yield wells, large volumes of water are present in underground storage,
local recharge conditions are rather good and recharge from through-flowing
present-day streams ranges from falr to very large.

The channel along Esst Branch of Ware River that extends diagonally

L P ¥ I - = - ara
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southwestward from Mare Meadow Reservoir to New Boston (Wachusett Mt.

topographic sheet) is one of the minor spillways. Glacio-fluvial deposits

may not be very thick there but nevertheless coarse sediments may furnish two

or three hundred gallons of water a minute to wells sited in the deepest

-part of the channel.

From the village of New Boston to lLong Pond (Paxton topographic sheet),
the valley is broader and somewhat thicker f£ill may be present. A continuation
of this valiey passé3756u*h rd from Long Fond through Browning Pond {Paxton
and North Brookfield topographic sheets), past the village of Spencer (East
Brookfield topographic sheet) and then out of the Comnecticut basin. However,
the vailey 1s not considered to be a particularly favorable area for ground

water development except perhaps for a mile or two above Spencer.
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Three 2-inch test holes were drilled along Cranberry River about a
mile south-southwest of Spencer in which gravels were penetrated at 42 to
52 feet, at 51 to 61 feet and 51 to 63 feet. Whether even more permeable
gravels are present at greater depth is unknown because the test holes were
drilled by the Jetting ("wash well") method and presumebly were discontinued -
at "refusal.” However, & recently completed production well here has a
yield of 265 gpm.

Melt waters from the Gardrer-Templeton area also flowed southward through
Stonebridge Pond at the head of Burnshirt Creek {Templeton topographic sheet),
past Hubbardstown via the valley of West Branch of Ware River, Stevens Broock
(Barre topographic sheet) and contimued on scuthwerd through Dean Pond and
Brooks Pond (North Brookfield topographic sheet) to Lake Lashaway at East
Brookfield, a distance of 19 miles (from Stonebridge Pond). Where the
saturated sandy sediment In the valley 1s one~half mile wide and fifty feet
thick each linear mile will contain about 2,600 million gallons of water in
storage. In each mile of reach, the recherge area is much wider than the
valley itself, perhaps one and one-half miles wide generally in this ares,
for which local recharge would be in the nature of 1 mgd. In most areas
small stresms and brocks would bring in some water from outside any particular
one-mile reach and furtﬁer, lowering of water levels by sustained pumping
would help capture what 18 now reject water and would reduce evapotranspiration.
South of Williamsville, small to moderate supplies of water, say, up to
1 mgd should be avallable slong each linear mile of reach of this spillway

if exploratory drilling shows the presence of permeable beds at moderate
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depths. Larger supplies will be available where recharge from major streams

can be relied upon, as for instance, where East Branch of Ware River crosses

 the channel three miles south of Hubbardtown (Barre topographic sheet).

Here 4 or 5 mgd might be developed if suitable permeable beds are present
in the meltwater channel.

It seems likely that somewhat larger supplies, 4 or 5 mgd, might also .
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Pond, a distance of more than 3 miles. The volume of underground storage herg
is larger than in the valley to the north and surface water from Lake
Lashaway would also tend to percolate toward heavily pumping wells.

Shallow wells on the west shore of Iake lLashaway that supply East
Brookfield with water are probably recharged from the lake. Two 12-inch

diameter wells there are 24 feet deep and yield 140 gpm each. A dug well

The meltwater channel described above continues scuthward from Lake
lashaway through Quaboag and Quacumquasit Ponds, beyond which 1t passes out
of the basin. The lake and ponds mark places where huge ice blocks lingered
in the waning stages of deglaciation. However, it may be presumed that
during the earlier stages, debris laden meltwater streams passed by these

ice blocks and that coarse sediments were deposited in their channels. It is

of Lake Iashaway, Quaboag and Quacumquasit Ponds rather than on their west
side. At a later stage the broad open area from Eb.sf Brookfield to Brookfield

became a pond in which fine sand and clay were deposited from which only
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meagre water supplies may be obtained. However, along the main meltwater
channels, as outlined above, coarse sediments are probably present.

Assuming that permeable sediments can be loceted, a reasonahbly large
part of the average flow of Quaboag River might be captured by wells in this
area. Underground and surface storage is very large, average recharge should

be of the order of i0 mgd and additional water should be avallable by

ut.aide the Immediat okfield

surface flow and unde
Brockfleld-Quaboeg Pond area.

However, the distribution of water-bearing beds is almost unknown and
until their presence is established an estimate of the volume of available
ground water cannot be made. Some test drilling has been carried ocut in the
area but the most favorable locations were not chosen and holes were not
continued to bedrock. It is emphasized again that test drilling in glacial
sedimests should be done by the cablie tool method (1) for accurate sampling
and {2) to be certain that the complete geologic section is penetrated. Too
often "wash drill" test holes are discontinued wherever penetration beccmes
difficult.

As noted above, the glacial meltwater channel in which Burnshirt River
flows begins at Stone Bridge Pond below Baldwineville, continues southward
through Williamsville past its junction with Ware River and then trends
southeastward at Coldbrock Springs (east of South Barre) to join the channel
that leads to East Brookfield. However, at a somewhat later stage this early
channel to East Brookfield below Col

was abandoned and the present channel of Ware River westward to South Barre

was followed.



As much as 120 feet of alluvium is present in the short north-south
valle# leading from Barre to South Barre. Near the end of that valley the
town of Barre has constructed a 65-foot well that yields 250 gpm. Opportunity
for recharge is not great but is undoubtedly great encugh to sustain several
wells of that capacity.

At South Barre and southwestward to Wheelwright, Ware River lies in

1ied with glacial sands and gravels (Rarre; North Rrogkfield

and Ware topographic sheets). At South Barre bedrock was encountered in a
test well at a depth of 140 feet. A production well 50 feet deep has a
yleld of 1,080 gpm. At Wheelwright clean pea gravel was encountered in a
domestic well between 65 and 80 feet eccording to Mr. A. F. Scales, driller,
of Rutland, Mass. In the reach between South Barre and a point 1 mile

southwest of Wheelwright storage water in the alluvium alone may be as much
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local recharge may be in the nature of 8 mgd and there is every reason to
consider that recharge from Ware River would take place under heavy pumping
conditions. No doubt up to 10 mgd could be developed here with ease and
perhaps larger quantities could be developed.

Below Wheelwright a temporary glacial spillway leads southward (Ware
topographic sheet), passes op both sides of Whortleberry Hill but merges
again and leads into Wickaboag Pond on the north side of West Brookfield
(Warren topographic sheet). The channel may contain a good £ill of permesble
sediment but recharge is limited in that no large streams flow along or

across the chanpel. It is thought that a discharge of perhaps one mgd per
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mile reach of channel might be sustained. Test drilling in the area Jjust
north of Wickaboag Pond wa§ carried out in 1960-61 and it was said that a
satisfactory water supply was not located, However, in one of the many
2-1/2-inch test holes sand and gravel was reported between 4l and 54 feet and
a yield of 60 gpm was cbtained. Water level was 2 feet below the surface.
The writer is inclined to believe that in a properly developed 8-inch well
equipped with a 6-inch screen of optimum slot size, several hundred gallons
a minute might be developed there. Test hole #18 nearby was sandy and
grevelly all the way down to 57 feet. Seemingly excellent yield might have
been deyeloped there too. Further, neither test hole, nor any of the 26
holes drilled, were continued to bedrock and, therefore, in spite of all

the drilling, it cannot be said that additional highly prolific water-bearing
beds are not present at greater depth. An older 12-inch diameter well,
drilled in 1951, 56 feet deep, is located on the south shore of Wickaboag
Pond (Warren tﬁpographic sheet) and yields 600 gpm with 15 feet é? drawdown.
The grain size of the formation is undoubtedly large in that the 15 feet

of screen instelled is 250-slot size. This well is probably recharged from
Wickaboag Pond.

" Not much more can be said about the potentialities of the area until a
few properly located wells are drilled on down into bedrock. However, it
seems likely that several million galions a day might be developed above
Wickaboag Pond where recharge from the pond and upstream recharge, as

underflow or as surface flow via Sucker Breook and Mill Brook could be

counted upon.
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The broad swampy valley of the Quaboag River that extends from West
Brookfield (Warren topographic sheet) socutheastward through Brockfield to
Gueboag Pond (Eest Brookfield topographic sheet) is unexplored. Coarse
sorted alluvium may be present here at moderate depth but there are no
indications to suggest that this 1s so. Some test drilling was carried out
by the town of Brookfleld (East Brookfield topographic sheet) in a short
tributary valley north of the town with disappointing results. However, even
though the test holes (maximum depth penetrated by the drill was 54 feet)
failed to indicate the presence of thick highly permeable beds, it cannot be
said that these are absent in the area because the holes were not continued
on to bedrock, as 1s ususlly done where test drilling is performed by a cable
tool machine. If further test drilling is carried ocut in this area, it is
suggested that it may be better to explore possibilities along the Quaboag
River Valley, rather than in the valley north of Brookfield.

It seems clear that for a time meltwaters during the latter stages of
deglaciation flowed 3outhwe;;ward from Wickaboag Pond and West Brookfield
(Warren topographic sheet), and then turmed south at Warren and spilled out
of the present basin into the Brimfield area. The village of Warren has
three wells Jjust south of town; in # 2 well gravel extends fram the surface
to 42 feet and medium sand from 42 to 92 feet below the surface. The well is

equipped with 20 fee -81lot acreen snd yields 150 gpm with 22 feet of

3

of
drawvdown. Reasoning from these data, it seems likely that a longer screen
of larger slot size in & similar sediment might result in a well of

considerably higher cepacity. A 68-foot well drilled nearby yields 129 gpm.



Recharge to the Comins Pond area where the Warren wells are located 1s about
3 mgd.

Two apnd one half miles south of Warren, the village of West Warren has
& 25-foot dismeter dug well 24 feet deep and a gellery 60 feet long, 20 feet
wide and 18 feet deep. The discharge 1s not known. There seems to be little
}aaaan to think that the community of West Warren could obtain deep well water
closer to the village. In Warren, a domestic well on Whiskey Road penetrated
shallow gravels and then contimied in silt to bedrock et adepth of 170 feet.

Returning to the present valley of the Ware River (Ware topographic
sheet), the somewhat narrow reach from below Wheelwright to Gilbertville and
Ware most likely contains coarse f£il1l from place to place. In a test drilled
for the village of New Braintree, south of Ware River Just upstream from
Gilbertville, coarse sand and gravel was found to a depth of 4l feet at
which point drilling was discontinued. A yield of 120 gpm was obtained from
a 8-inch diameter well in this locality. Parenthetically, the village of
New Braintree might find it advantageous to consider the ground-water
potential in the alluvial velley that leads directly southward from Wheelwright.
If water can be developed in that valley, pipeline to New Braintree would
be about one mile as opposed to more than three miles at the locality near
Gilbertville.
e area just upstream from Giibertville but on the north side of
Ware River, the village of Gilbertville has developed a supply of 115 gpm fram
a 39-foot well. Medium gravel was encountered between 33 and 39 feet. The

well is equipped with 5 feet of 60-slot screen and has a drawdown of 27-1/2
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feet at the discharge noted. A nearby test hole encountered silt and clay

t0 & depth of 56 feet (at "refusal") and it is not known whether or not

additional aquifers are present at greater depth.
No doubt yields of 1/2 mgd per individual well could be developed in
many places along this reach of river and in some places higher ylelds could

be developed. However, the full thicknmess of valley fill should be explored
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| rather thap relylng upon what may bLe present io th
from Ware River should be available in most instances.
Another fairly broad sediment filled valley leads southward from Athol
into Ware. The portion of this channelway north of Quabbin Reservoilr
(Petersham topographic sheet) appears to be poor with respect to ground-water
supplies. Nevertheless, small supplies mey be available in places, as, for
instance, 1in the broad open area just west of Petersham.
The 8-mile reach of the valley above Ware {Ware topographic sheet)
. appears to have carried a much larger stream at one time than Muddy Brook
which now occupies it and it is thought that moderate ground-water supplies

may be available here. Recharge of about one mgd per mile of reach of the

brock should be available without counting upon possible upderflow from the

Quabbin Reservelr. Test wells half mile south of Hardwick Pond encountered
bedrock at fairly shallow depths, however, and the ground water potential
above Ware is yet to be demonstrated.

At Ware 4O tubular small-diameter wells have been drilled that range
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recently a well equipped with 5 feet of no. 80-slot and five feet of
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po. 120-slot 1B-inch diameter screens, developed 520 gpm with 16 feet of
 drewdown from coarse sediments that extend to 51 feet below the surface. The
well 1s located in the wvalley just south of Snow Pond.

Southwest of Ware the broad valley of Ware River winds through a complex
of rounded hills (Palmer topographic sheet) and is joined by the Quaboag
River coming in from the west, at which junction it becomes the Chicopee
River. Glacial meltwater drainage in this area flowed generally southward
across the present drainage lines and passed out of the present basin via
Foskett Mill Stream to Brimfield and through the valley that extends southward
from Palmer through Monson.

From West Warren and southward to a point about three miles east of
Palmer the Quaboag River flows in a narrow channel in which very little sand
or gravel may be present, This narrow section of valley may have been ice
Jammed untll e late stage of melting. The north-south valley just to the
west that passes east of Pattaguattic Hill was not a major drainageway and
likewlse offers rather poor possibilities for ground-water development.

The north-south valley leading southward from Quabbin Reservoir through
Beaver lake, Forest lake, and Thompson lake more than likely passed
southeastward through Fentonville to Brimfield. This valley was a major
drainageway and moderate to large ground-water supplies should be generally
available in this channel north of Palmer;

On the north shore of Forest Lake 80 feet of gravel was penetrated
without reaching bedrock. At nearby Camp Mchegan rock was encountered at

110 feet. Twenty feet of #60-slot screen was installed in & well there

93



®

" which is said to have ylelded over 100 gpm with "very little" (less than

2 feet) drawdown according to Mr. P. Romanik, a local driller. Just south
of Thompson Iake one well encountered fine sand from the surface to a
depth of 50 feet and till from 50 feet to 129 feet at which depth bedrock
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wab encountersd. However, a very short distance
bearing gravels were found at the elevation at which fine sands were
penetrated in the first well and in another nearby well permeable gravel

was encountered a few feet ahbove bedrock.

In two or three locations where this channel crosses Quoboag River east
of Palmer only fine sands have been penetrated down to bedrock.

Another well defined channel leads southward from Quabbin Reservoir along
the course of Swift River to Bondsville where 1t is Jjoined by ancther meltwater
chanpel that passed scutheastward from Belchertown. South of Bondsville
meltwater drainage flowed through Palmer and scuthward to Monson. By the
time this Palmer-Monson spillway opened up, the higher gap to Brimfield was
abandoned.

Excellent water-bearing sands and gravels have been found in the upper
portion of the Swift River chanrel a mile or so south of Quabbin Reservoir.

At the Maesachusetis Fisheries and Game Commission installation & mile south

of Quabbin Reservoir a 48-foot deep well, 8 inches in diameter, yields

550 gpm. A well of sbout the ssme depth
to the scuth developed a yield of 300 gpm.

In the open area in which Bondsville esnd Three Rivers are located, the

glacio-fluvial formetions are thin in places and much fine material is present



below . capping of gravelly beds. Both towns mentioned have developed
mmicipal ;upplies from shallow wells. At Bondsville 250 gym 1s obtaiﬁed
from six 2-1/2-inch diameter wells sbout 40 feet deep. At Three Rivers one
shallow well field yields 200 gpm and another 270 gpm. It is altogether
likely that coarse channel depositsz are present from place to plece beneath
a veneer of fines but careful test drilling to bedrock will be pecessary to
locate those deposits. The ares immedistely downstream from the narrow
passes west of Palmer Center (not Palmer) and west of Mt. Dumplin might be
prarticenlarly worthwhile testing.

The town of Palmer has developed a. supply of mbout 400 gpm from a
battery of 19 two-and-one-balf inch wells L0 feet deep that draw water from
gravels overlylng fine gand. Just west of Allen Pornd in Palmer 100 feet
of fine sediments lie upon bedrock. Just east of that pond the section is
gimilar. According to P. Romanik, a local driller, av industrisl well was
developed there in the shallow gravels that yielded 50 gpm with 10 inches
of drawdown or about 300 gpm with 29 feet of drawdown. If deep-lying coarse
sediments are prepent in this area, they probably lie along the south bank of
the river.

In the channel about a mile south of Palmer only clayey sediments were

(Monaon, Mass.-Conn. topographic sheet)
found but between North Monson and Monsogﬂgravelly sediments are present from
which one well obtained a yield of 330 gpm. Hzlf a mile south of South
Monson well sorted gravels were encountered at a depth of 60 feet. Two miles
south of South Monson T2 feet of sand apd gravel was penetrated. The town

of Monaon has a well 75 feet deep that ylelds 812 gpm with 30 feet of
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drewdown. At an industriel plant two wells have a combined yleld of about
1-1/2 mgd. Probably several million gallons a day additionsl sustained
yvield can be developed in the area north of Monson. South of Monson the
recharge area is small.

The valley from lake Arcadia (Belchertown topographic sheet) extending

southeastward east of Belchertown and into the Bondsville area was

availahle that show the character of the valley £ill at depth.

East of Belchertown a battery of BO amall diameter shallow wells is
reported to yield a total of 400 gpm from coarse gravels overlying fine
sediments.

A less well defined valley extends southward from Arcadia Lake and

passes west of Belchertown to the Chicopee River. However, 1t seems likely

ct
5

+
ck

o 27 Veomsr o —d A
eabu UL

hat Bel
above were late glacial stream courses and it is possible that only fine .
sediments were deposited in them.

Development of water In large quantities in the velleys passing
generally scuthward on elither side of Belchertown would affect the water
available to Springfield Reservoir (Ludlow topographic sheet) and to the
Chicopee above the Red Bridge Dam. However, under some circumstances this
might be desirable if wells of moderate depth were able  to discharge
underground storage water not availlable to the reservoirs by normal flow.

Ko particularly enecuraging information is available regarding

ground-water potential in the valley of the Chicopee River. Bedrock lies



fairly close to the surface in places (Peterson and Maevsky p. 10, 21) and
in other places the valley £ill is not water bearing. Op the east bank of the
Chicopee just north of the Massachusetts Turnpike (lLudlow topographic sheet),
a vell at an elevation of 290 -feet encountered 210 feet of till above bedrock.
The Constructidn Service Co. well on the gsouth bank of Chicopee River and
about a mile west of North Wilbrabam encountered bedrock at & depth of 220 .
feet, that 1is, at about sea level. Although 573 feet deep it 1s open to
question whether the 110 gpm yield reported comes from bedrock or not.
Personnel at the plant have suggested that modificetions in the original well
vere made to permit entry of water from hasal sands or gravels. A
representative of the R.E. Chapmsn Co. stated that in test drilling at nearby
Spectacle Pond, bedrock was encountered at about 112 feet below the surface
and that s favorable thickness of permeable gravels was penetrated.

At the Banas Sand and Gravel operations less than e mile north of Ludlow
180 feet of red clay lies upon bedrock. Bedrock here lies at 60 feet above
sea level but at ILudlow rock occurs in the river bed, .at about 160 feet above
sea level. At Indian Orchard, just west of Ludlow (Springfield North
topographic sheet), a LO-foot well in sand and gravel yields 200 gpm and,
alsc in that vicinity, two gravel-packed wells near Fivemile Pond that are
57 feet deep have a combined yield of 160 gpm. Data on other wells farther
to the west show that bedrock 1s generally high in the area. However, on
the south bank of the Chicopee where it joins the Conpecticut, bedrock lies

162 feet below the surface or about 112 feet below sea level. This record

_lends support to the findings of a-seismic survey that indicated that bedrock



lies at about 125 feet below sea level a short distance to the north, where
the Massachusetts Turnpike crosses the Boston and Maine Railroad.

The broad open valley extending southward from North Wilbraham, Mass.,
(Ludlow, Mass., topographic sheet) will hardly be productive of more than
small supplies of water. Depth‘to bedrock ranges from very little to as much
as 100 feet in some places but the total thickness of gediment.present is not
very great, the sequence is interrupted by till from place to place and the
only recharge availshle is local recharge. Frobably a few wells yielding up
to two hundred gallons & minute each might be sited there.

Summarizing, large supplies of ground water are availsble in sub~basin
V where thick glacial sediments were deposited in old spillways that led
south or southeastward out of the area and where those permeable beds are
susceptible to ample recharge.

The channel from Mare Meadow Reservoir southward to New Boston, through

Long Pond and past Spencer will be productive of only rather small yield wells

Another channel beging as Burnshirt River valley, crosses Ware River at
Coldbrook Springs and trends south to Lake Lashaway and Quaboag Pond in the
vicinity of East Brookfield. It should be highly productive st and north of
Coldbrook Springs and in the Bast Brookfield area but only moderately
productive elsewhere. A tributery channel beginning at Brigham Pond near
Hubbardstown joins this channel below Coldbrook Springs. It lies at a higher
elevation and may contain only a thin £ill of water-bearing sediments,

The valley between Barre end South Barre is susceptible to further

moderate ground water development. Along Ware River from South Barre to
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- ‘Wheelwright very large volumes of ground water cen be developed and prospects

seem rather good almost as far downstream as Gllbertville.

The glacial channel from Wheelwright and southward to Wickaboag Pond and
West Brookfield should be productive of moderate supplies of ground water. |
From West Brookfield southeastward to Quoboag Pond (BEast Rrookfield) good
agnifers may be present but further data are necessary to characterize the
area. From West Brookfield southwestwerd to Waerren moderaste to large suppligs

of ground water should be available but south of Warren the volume of water
availahle decreases progressively with thinning of posaible aquifers and
diminishing recharge potential.

The Ware River valley from below Gilbertville to Ware appears to offer
good opportunity for development of moderately large ground water supplies.
The glacial spillwey heading scuth of Athol and jJoining Ware River valley at
Ware appears to have good ground water possibilities along Muddy Brook above
Ware but more drilling data are necessary to show that this is so.

A prominent glacial channel leads southward from Quabbin Reservoir,
through Beaver lake, along a portion of Ware River, through Forest Lake to
Palmer and out of the basin southeastward to Brimfield and southward through
Monson. Moderate to large supplies are available along this channel except in
the low-lying Palmer (Quoboag River valley) area.

A parallel channel leading out of Quabbin Reservoir lies just to the
west of the channel mentioned in the preceeding paragraph. It contains

prolific aquifers in the two-mile reach socuth of the reservoir.
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The Belchertown-Bondsville area may be underlain by narrow stringers of
coarse sediments from which high yields can be cbtalned but this is yet to be
demonstrated.

The ares around ILndlow, Indian Orchard, Chicopee Falls and Chicopee will
not be productive of large well water supplies, except, possibly, near

Connecticut River.

Sub-basin W

Sub-besin W includes the area drained by the Westfield River and ita
tributaries. By and large there are no large accumulations of permeable
sediments in the middle and upper reaches of this system. Narrow fringing
terraces are present from place to place but in many instances these do not
extend below river level and the volume of ground water that can be developed
from them is very small indeed. Where alluvium or glacio-fluvial deposits
do extend below river level and water can be developed from beds below river
level, infiltration from the adjacent stream or river will occur under heavy
pumping conditions and large supplies will be available. However, becsuse
storage is very limited pumpage will be essentially limited Lo that portion
of the actual low flow of the river at any time that infiltrates the ground
in the vicinity of the wells. Relisnce may not be placed on a proportion

of the average base flow of the river, as is commonly possible.
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In the lower reaches of the Westfield River there are several areas in
which large volumes of ground water might be developed. The aree extending
from Westfield northwerd through Pequot Pond was part of a major glacial
drainage system. Two.miles north of Pequot Pond bedrock was encountered
at a depth of 321 feet (about 90 feet below sea level). At the south end

"of Pequot Pord (Mt. Tom, Mass. topographic sheet) highly permeable gravel was
encountered between 250 and 280 feet and other gravel lenses in an otherwise
fine grained section have been penetrated In domestic wells in the general
vicinity of‘Peqpot Pond at depths of 81, 90, 135 and 147 feet.

The city of Westfield has two 24-inch diameter gravel packed wells located
rorth of the Westfield River and east of the city that are pumped at & rate of
ébout 2 mgd each. No. 2 well on fairly low ground encountered bedrock at
121 feet. The lower 25 feet of section was screened with no. 30 to 60-slot
screen, after which the well was pumped and surged for 365 bours. The 8-inch
"test well" previously installed had yielded almost half as much water
(610 grm) as the final production well. This well 1s located only 15 feet or
s0 sbove the level of the Westfleld River and presumably would be recharged
by flow from that river if water levels were lowered sufficiently by heavy
pumping. Well No. 1, of the same depth, is located on higher ground and
would probably not induce recharge from the river.

The town of West Springfield has a battery of 2-1/2-inch wells Just
northeast of Westfield well No. 1, fram which about 400 gpm is obtained.

Underground storage in a 50-foot thickness of saturated sediments in this

area should be something in the nature of 6 billion gallons. (Greater volumes
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of storage water are available but to recover that water would require
pumping lifts in excess of, say, 70 feet below the surface. The wells
themselves however, might necessarily be much deeper than an essumed pumping
limit of 70 feet.) Recharge from local precipitation might be as much as

8 mgd in & normal year. Lowering the water table by heavy pumping would

diminish transpiration somewhat and help cepture scme water now rejected by

from that river, even through the silt and clay cover lying above the deeper
. agquifere, if ground-water levels were lowered by heavy pumping in the general

vicinity of the river. Maximum development of ground-water resources here

-~

would be accomplished by developing the maximum volume of water for constant
use from wells located near the Westfileld River and relying on the ground
storage pumped from widely spaced wells north of that locality for carryover

in neari a nf 1 1
perioces o7 i K

—— oy BY

Tha +adal
oy =] L el

_ AR ertratoar ovmrmnly Ehat midohd e AavalAarnad

TS,
o U Byl W LAdiNE T R VL

here and sustained over a long period of drought might be 10 mgd or more.
Consldersble test drilling would be neceasary to define the critical -
hydrologic factors in the area and to permit proper planning of & large
ground~-water supply system.

Pumping from deep wells north of Pequot lake would cause the ground-water
divide to move northward, thus bringing in some water that now moves northward
via Broad Brook. If high yield wells can be constructed about a mile west of
Pequot Pond, some water that escapes via Moose Brook might be captured. A

domestic well near the hesd of Moose Brook is finished in a gravel stratum



at 91 feet and other data on wells to the north suggest that ground water in
reasonable quantity can be recovered there.

A falrly deep channel may be present more or less along the line of
the N.Y., N.H., & H. R.R.. north of Westfield, If & favorable thickness of
sediments 1is present there, 2 mgd might be developed without relying upon
infiltration from the Westfleld River.

Between Westfleld and Little Rivers, just south of the city, the
Westfield Gage Company has an 8-inch 35 foot well that yields 120 gpm with
5 feet of drawdown. It is equipped with 5 feet of no. 100-slot screen.

During the slow melting of the stagnapt continental glacler, the
central lowland was ice blocked and at least some of the Highland dralnage
st firsf flowed scuthward along the flank of the highlands passing through
what is now Granville reservoir and Granville (Southwick, Mass.-Conn.
topographic sheet). A little ground water might be developed in that area.
A lower temporary drainage spillwey Just to the east, along the north-south
reach of Mubn Brook would be more worthwhile exploring. However, even here
a million or two gallons a day sustained yleld might be all that could be
counted upon. A TO-foot well at the south end of this reach (south of
State Highway 57 asnd Locmis Street) ylelds 400 gpm. However, whether much
more than this volume of discharge could be maintained at that particular
spot under continuous pumping conditions is doubtful in view of ground
storage and recharge conditions.

If it is found that glaclal stream deposits are thick in the vicinity of

Little River into which Munn Broock empties, comsiderable underground storage
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should be available and, further, recharge from Little River and Munn Brook
is 1ikely. Development of an additional two or three million gallons a day
there seems possible. The trend of Westfield River meltwaters southeastward
out of the Western Highlands (Woronoco, Mass. topographic sheet) to the
vicinity of Mundale cannot be exactly deflned on the basls of deta at band

but if it can be located, wells in that temporary channel near the Westfield

River would induce lafiitr
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e river and from the
reservoir to the_south.

At a still later stage of melting but before the final disappearance of
the ice 1= Ulrs deepest part of the central valley, that 1s, east of the
%TEP ridges (Provin Mountain and BEast Mountain), the Westfield drained
southward through the Congemond Iakes ares {Southwick and West Springfield
topographic sheets). A series of ice blocks lingered where the lakes are
at present. A great flow of water down the channel presumably passed on
elther side of the ice blocks mentioned and it is altogether likely that
permeable sediments were deposited along this temporary spiliway from which
large quantities of water can be drawn., The oity of West Springfield has a
group of seven wells here (West Springfield, Mass.-Conn., topographic sheet )
along Great Brook, ranglug In Gepth fraom hl to 1M1 feet. A 41-foot well
ylelds 675 gpm (ebout 1 mgd) and & 137-foot well yields 1,400 gpm (about
2 mgd). Total yield developed from the 7 wells is arcund b mgd. The city of
Westfleld is presently completing comstruction of two wells farther to the

north on Great Brook from which yields of 2 mgd eash is expected. Local
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recharge 1s calculated as about 10 mgd for the low-lying ares and another
3 ngd from the adjacent hilly area to the west.

The depth of f£ill in the channel extending from Westfield River
southward through Congamond Lakes is unknown. The area is 1-1/2 miles wide
and 7 miles long. Underground storage in a 50-foot saturated thickness would

be in the nature of 18 billion gallons, an amount of water that is more than
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of sub-pormel recharge. Further, heavily pumped wells located near the

north end of the channel would induce recharge from the Westfield River if
a cone of depression were created that reached that river. A ground-water
development here of more than 10 mgd seems quite possible.

The area east of the trap ridges, in general the regior including

West Agawem, O'Briens Corner, Bowles-Agawem Airport and Agawam (West
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respect to ground-water potential. During the very last stages of glacial
melting a lake (Glacial Lake Hitchoock) inundated the area. During that
time the debris laden Westfield River continued to flow into the lske and
deposited its load of coarse sediment along the advancing shores of the lake.
As the lake level rose higher enitiher anmd extended farther and farther |

inland, the coarse sediments were buried beneath clays and silts deposited
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in the gelet lake waters. Hence, beneath the cover
area mentioned, coarse water-bearing beds should be present from place to
place. Representatives of R,E, Chapman Company report that good aquifers are

Present at depth along Westfield River directly north of the town of Agawam
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(Springfield South, Mass.-Comnecticut topographic sheet). Ope test hole
was discontinued at 110 feet, having penetrated sand and gravel at 43 to
T3 feet and from 78 to 110 feet. Highly permesble gravels were also
penetrated in test holes to a depth of 124 feet on the north side of
Westfield River just west of the Exposition grounds.

Just to the east of the Agawam location mentioned sbove, data supplied
by Geraghty and Milier, Consultants, show that below a clayey stratum from
23 to 65 feet, the sect:lon’ is sapdy. Coarse sands are present from 65 to 78
feet and from 120 to 132 fee'é. Along Route 57, one-third and two-thirds of
a mile west of South’ End Bridge, bedrock was not encountered at 120 feet
below sea level. Here, too, sandy sediments lie beneath about 75 feet of clay.

The presence of highly permeable gravel beneath lake clay and silt at &
depth of 80 feet at ﬁorth Thompsonvillé, Cobnecticut, on the eastern side of
Connecticut River and 4 miles soutb-southeast of Agawem, Buggests that a
finger-like extension of the burled delta is present there. The irregular
areal distribution of such deposits is shown by the record of a well one a.nd
one-half miles south-southeact of Agawam (on the east bank of the Connecticut)
that penetrated only silt and clay to a depth of 247 feet. Bedrock was not
reported at that depth which is almogt 200 feet below sea level.

The course of the Westfield River immediately below the gap in the
basalt ridges during apd preceding the lake stage is problematical. The
main flow may have passed southeastward through Agawam but, less likcly, :I.t
may have taken a course more to the south-southeasst. “In;any e;_regnt, m_fépi;.ling
out past its hard rock walls, it mdered back a.nd fori;l; asite path“jt.e‘n;led t0
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be impeded by deposition of its load of coarse sediments. It is suggested
that three or four test holes drilled in a line from Liswell Hill
northeastward to Westfield River (West Springfield, Mass.-Conn. topographic .
sheet) would yield enough information to show that more or less widespread
coarse sediments should or should not be present to the east and southeast.

The total volume of water that might be available in the West

Jmasd

gownm-Agawnnm ares wounld 4 i rge part upon the eage of infiltrati

Agawsm-Agawam ares would depend in large part upon the ease o

of wvater from the Connecticut and Westfield Rivers. The amount of ground
storage that is available to wells and local recharge, up to 3 mgd, would
be subordinate factors. Assuming that permeable beds are widely distributed
and that infiltration fram the river occurs readily, the emount of ground
water avallable would be reckoned in a few tena of millions of gsllons a day.
In sumary, considerable ground water should be available north, south
and southwest of Westfield, and in the West Agawam-Agewam area. A maximum
of 27 mgd is suggested as available from local recharge and much more may be_
avallable if recherge from Westfield and Comnecticut Rivers occurs with
relative ease. However, the estimate is based on samewhat scanty well dats
and much geciogical reasoning and considerable test drilling will have to be
carried out before the maximum amount of available ground water can be

produced.

Sub-basin I-10
Sub-basin 1-10 encompasses a large area adjacent to the Conpecticut

River that extends from tbe Massachusetts-Connecticut state line to just



below Middletown. On the west the area is bounded in large part by the
prominent basalt ridges but to the east the area includes part of the .Eastern
Highlands. .

The northwestermmost part of the sub-basin is that area drained by
Stopy Brook and its tributaries. Stiony Brook enters the Connecticut River
about a mile above Windsor locks. Ground-water potential in this area is
generally poor because much of the area to the west is broken up by low
linear hard rock ridges and the cover of sediment is thin and in the area
nearer the Connecticut River the sediments are largely lake silts and clays.
Well data in the area are meagre--many of the wells that were constructed are
located on the linmear hard rock ridges and very little date is available on
the thickness and type of material in the intervening shallow valleys.
However, it is vorth noting that on North Grand Street, just south of the
Massachusetts-Conpecticut stete line (West Springfield, Mass.-Conn.
topographic sheet) coarse sand and fine gravel was pepnetrated from 30.feet to
bedrock &t 112 feet. The well was continued into bedrock which supplies
a small volume of water to the well {Cushman and others, 1964, p. 24). It
is thought that conditions are especially favorable here only because a
meltwater stream passing through a minor spiliway in the basalt mountain at
Harts Pond & mile to the west brought in coarse sediments that accumilated
in the general area of the well described. An alternative possibility is
that these sediments were deposited by a stream from the north.

Subordinate gravel fllled channels passing south or south-southeastward

through the Bowles-Agawam Airport area in Massachusetts may be present beneath-
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the cover of lske sediments but thelr existence can only be establilshed by
test drilling in critical locations.

In the Farmington River delta east of the basalt ridge, several wells
have been drilled in the vicinity of Bra.dley Field, Comnecticut, that yield
from 100 to 300 grm (Windsor locks topographic sheet). Some gravelly sediments
are present here but their thickness is not great and the total avallsble
drawdown in wells here is also limited. As an example a 68-foot well between
Bradley Field and Windsor Locks obtained 330 gpm when the pumping level was
drawn down to the top of the screen at 58 feet. Static water level in the
well is 27 feet. In moot instances the pumping level in producing wells in .
this general area cannot be lowered enough t0 induce infiltration from the

Farmington River and the total sustalned yleld from a battery of moderate

yield wells would be rather small. Recharge would be figured here as about

1 med ner amare.mil lthongh in any somewhat digpersed group of wella 1a
-— o s ™ (— Iaant 4 e [= o4

underflow from adjacent areas could be counted upon to some litile extent.
Downstream from Bradley Field, at Thralltown, Conn., gravel was
encountered between T4 and 88 feet in a highway test boring. It is overlain
by lake silts apd underlain by 10 feet of medium to fine sand. The gravels
here lie well below the level of the adjacent river and recharge from the

river might be expected under heavy pumping conditions. The volume of water
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5 of silty cover Techarge
an underlying blanket - like coarse formation might be very large in meny
clircumstances. However, the ground water potential of this ares is esgentinll:

an unknown quantity.
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The well-defined cbhanpel that extends south-socuthwestward from Hartford
through Newington and Berlin, Conn., was a spillway when the lower portions
of the Conbecticut trough was lce janmed and may contain well sorted coarse
sends and gravels beneath the clay beds that were deposited in the later
lske stage.

Along the west bank of the Conpecticut River from Rocky Hill to below
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5 have been found in wells from which high yields
have been developed. At Rocky Eill coarse sand and gravel extends from the
bed of the river (2 feet below sea level) for 38 feet and a little coarse
material is present at slightly greater depth. However, this material may be
recent river deposit rather than a glacio-fluvial sediment., The Ranney type
collector installed is reported to yleld 4,200 gpm. On the River Road, on
the downstream side of Middletown, the city has constructed two wells. The
first well, 57 feet deep, ylelds 757 gpm with 14-1/2 feet of drawdown, the
second well, 63 feet deep, yields 925 gpm with 18 feet of drawdown. Both

wells are 24 x

18 inch gravel pack wells eguipped with 1
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eet of screen at

the bottom of gravelly sections about 20 feet thick.

Although overlain by lake clays and silts, the wells stabilized after

- only three hours pumping. It seems obvious, therefore, that these wells must

receive recharge from the Connecticut River, perhaps by some circuitous peth
upon being put into production as does the Ranney type well at Rocky Hill.

At the CANEL Site, located on a terrace of the Comnecticut River
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ownstrean from Middletown and opposite Middle Haddam, a test
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1,570 gpm with a drawdown of 13.7 feet (Baker and others, 1965) and a yield



of 3,000 gpm per well seems. possible. The investigation demonstrated that

the well is hydrsulically cobnected with {recharged ly) the Comnecticut River.
According to pumping test data and within the area available, it was

estimated that the potential capacity of the well field is in excess of 20 mgd

The extremely valuable conclusions made were based on a careful study |
and analysis of date collected during two 48-hour pumping tests. Two
different wells were pumped successively and water level data collected from
13 obeervation wells during and after the pumping. Numerous other data were
also collected.

The manner in which the investigation wes conducted and the facilities
employed illustrates that time, effort and mopey are required for a thorough
Investigation. Mnre important for the purpose of this report, it shows. under

‘the conditions at the CANEL Site, infiltration from an adjacent stream does .
occur under heavy pumping conditions and that the guantity of well water that
aan be developed under some circumstances is very large. .. ‘

Turning now to the east bank of the Connecticut, the northern part of
sub=-basin L~10 is tha.t small area drained by three small streams discharging-
at or above Thompsonville, Connpecticut (Springfield, Mass.-Conn. and Broad
Brook, Conn. topographic sheets). Bedrock lies at moderate depth here and is
overlain by lake clays and silts. Certain notable exceptions are made to -
this generalized statement in that the old deep channel of the Connecticut
River passes through the area and in some places water-bearing sediments have

been encountered that yleld very prolifically indeed.



Flint (1933) apnd Cushman (1964a, p. 18) have shown that the pre-glacial
course of the Connecticut River lies about two miles east of its present
course in Connecticut. 1In the area presently helng considered bedrock lles
fairly high (60 feet below sea level) just east of North Thampsonville
(well 20, Cushmen and others, 1964, p. 10). However, this boring is thought
to have encountered bedrock on the west wall of the old pre-glacial channel..
In Massachusetts, s mile or so north of Mass.-Conn. State line, a well along
the river penetrated 33 feet of sand and gravel below which silt and clay
extends to a depth of 247 feet (195 feet below sea level), apparently withoutl
reaching bedrock. The well is presumed to have been drilled in the deeper
part of the pre-glacial channel of the Connecticut River. (The present writer
belleves that from here the pre-glacisl Connecticut River trended northwestward
nearly to the present Westfleld River and then directly westward through the |
gap in the trap rock ridges near Westfield.)

Is the old pre-glacial channel of the Comnecticut River the locus of

permeable sedimerts from which large ground-water supplies can be

obtained? The writer thinks that it is not, except by chance. It seems
quite evident that ice in the deep troughs was the last to melt. Coincident
with or immediately following the melting of the deep lying ice in the old
valley nxes, the erea was covered by waters of Glacial lske Hitchcock. Thus,
Just preceding the lake stage the old deep channmels would tend to be filied
with fine grained material brought in by pow less turbulent streams
characteriatic of the very late stage of ice dissipation or by clays and
silts of the succeeding lake stage. However, where the axes of the old
channel lies in the path of major tributaries that cootined to spill coarse
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sediments into the old channelway before and during the lake stage, good
ground-water prospects may exist. Cushman snd others have recorded a well
(well EF 44, 196ka, p. 11, 22) less thap a mile northeast of North Thompsonvillc
that produces 1,300 gpm with less than 40 feet of drawdown. The well 1s |
. equipped with 3 feet of Everdur plate perforated with sléts 1/2-inch wide
and 1 inch long. Lake clays were penetrated to a depth of 25 feet, below
which the section was gravelly to a depth of 80 feet. In the edjacent test
well gravelly sediments were pepetrated between 55 and 75 feet below which
_y-"~ci9y~and fine sand extended to 105 feet and sandy gravel to 120 feet. The
loéb indicate that coarse material was being carried cut into and deposited
inla lake whose level was gradually rising. It is thought that the sediments
may be s finger-like extension of & Westfield River delta now covered by lake
clay that is present in the Agawam, Mass., area (sub-basins W and L-9), as
discussed above. Data presented by Peterson and Maevsky and by Cushman,
as well as data obtaipned during the present study, suggest no compelling reaaon
to believe that the sediments are part of s Chicopee River delta. l
Summarizing, the two wells discussed above show first, that the old
pre-giacial channel north of the state line does not contain coarse sediments
and secondly, at North Thoampsonville coarse sediments are present along what
is presumably that old channel. Further, the permeable sediments penetrated
at relatively shallow depth st North Thompsonville seemingly owe their

presence to their location relative to the Westfield River delta rather than
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10 the deep chanpnel.
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No other large yileld wells have been developed in the general area north:
and west of Thompsonville apd it seems likely that large supplies could not
be developed unless the extension of the probably stringer-like send near
North Thompsonville could be located to the northwest or south, at best a
risky task.

In the broad lowland along the Comnecticut River from Thompsonville
. southward to East Windsor Hill, Conn. there are no ground water developments
worthy of particular comment. However, it is worth noting that a 180-foot
coammercial well just west of Hazardville penetrated twenty five feet of
gravel at the base of an otherwise silty and clayey section. Bedrock was not
encountered although the well reached a depth of 45 feet below sea level.
Other wells in the area encountered little or no gravelly sands even though
several are located more or less along the axis of the pre-glacial Connecticut
River channel.

On the higher terrace salong Graham Road about two miles east of Bast
Windsor Hill (Manchester topographic sheet) near the base of the highlands
500 gpm was developed in a 52-foot well. Although the well has a high yield,
it is questionable whether a discharge at this rate could be maintalned
indefinitely inasmuch as the bottom of the well is only 20 feet below the
level of the terrace to the west. However, if the gtratum extends a few
tens of feet lower, a considerable amount of storage water and recharge area
could be drawn upon. Exploration along the base of the hills seems warranted.

At East Windsor Hill bedrock is encountered at 145 feet below sea level

(Well SW-62, Cushman and others, 1964, p. 16) indicating that the pre-glacial
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channel has veered westward. South of East Windsor Hill it may trend
paraliel to the Connecticut, within half a mile of that river, but at the
northern limits of East Hartford the channel turns directly southward. At
the northern limits of East Hartford 20 feet of sand was found lying upon
bedrock in the old channel which was reached there at a depth of 240 feet,
that is, at 190 feet below sea level. When screened and developed the well
yielded 500 gpm with less than 93 feet of drawdown. Another well located
in the old channel of the Connecticut River is near Rentschler Airport about
two miles farther south. Here 10 feet of sand was found near bedrock which
was struck at 295 feet. Cravel was present from 255 to 265 feet, clay from
265 to 287 feet and silty gravel from 287 to 295 feet (245 feet below sea -
level)}. A yield of 250 gpm was developed from the upper gravel.

The headwaters of the Scantic River (Hampden, Mass.-Conn. topographic
sheet)exe 1aid ina broad flat . valley within the Eastern Highlands that
extends southward from Wilbrahsm, Mass. to Somers, Conn. At Scmers the
river turns westward and dlscharges thru a gap near Somerville and enters
upon the low terraced area bordering the Connecticut River. The broad
valley . sbove Scmers is not an area where large supplies of ground water
can be developed. Bedrock is known to lie within a few tens of feet of the
surface 1p several places and good aquifers are not commonly present.
Recharge that would help sustain a discharge of a few million gallons of
well water a day might be expected along Scantic River but the presence of
good equifers and a reasonably large volume of available storage water is not

apparent..
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The village of Hampden, Conn. lies in a small gravel filled basin
within the hills Just east of the broad valley referred to above. Bedrock is
encountered at shallow depth and it seems unlikely that more than domestic
surplies could be obtained there.

The broad valley trending southward from Wilbraehem, Mass. narrows two
. miles below Somers Conn. but broadens again to the south in the Ellington
area. The pass between Scmers and Ellington, a temporary glacial mel.twate:_r‘ )
spillway, is about two miles long and less than half a mile wide. There are
no data to show that water bearing beds are better developed there than in
the broeder valleys to the north or to the south. In any event, recharge
and underground storage in the immediate area 1s very small and therefore even
if highly permeable sediments were present, perhaps not more than a million
gallons a day sustained discharge could be developed.

The broad area around Ellington (Ellington topographic sheet) apd its
continuation as & broad to narrow valley southward past Rockville (Rockville
topographic sheet) to Talcottville and Maunchester, Conn. (Manchester topographic
sheet), still within the Eastern Highlands, appears to be a more promising
area hydrologically than the northward reach of this spillway discussed sbove.
Data at hand (Cushman agd others, 196k, p. 10) show that bedrock lies as deep
as 125 feet at the village of Ellington. However, no logs of wells are
available and not & great deal can be said of the geoclogy of the 6% mile
valley extending from around Ellington to Talcottville. Nevertheless, there
may be possibilities of developing ground water there in moderate quantity.

Local recharge from preclpitation may be of the nature of 6 mgd and in the
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lower part of the valley some edditional water fram adjacent areas ie
available, Underground storage may be large. Hence, up t0 5 mgd sustained
. discharge might be developed here, assuming that geological conditions are
reasonably favorable.

At Talcottville, which is Just north of Manchester, a 57-foot well
. penetrated only sandy and gravelly sediments to a depth of 57 feet
(Cushman apd others, 1964, p. 25} but was not continued to bedrock. Other
wells in the immediate vicinity encounter bedrock at depths ranging from 90
to 136 feet. This area seems to be a promising area to prospect for moderate
supplles of water. Just to the west of Talcotiville and a short distance
off the main glacial spillway {now occupied by Hockanum River) a 10-foot
stratum of gravel was penetrated between 50 and 60 feet below the surface in
vhich a well with a yleld of 350 gpm was developed with 26 feet of drawdown.

Southwestward from Talcottville the spillway channel widepe out along
Hockapum River and in part passes the northwestern city limits of Manchester.
At this point it seems that glacial meltwater stream flowing down present
Hockanm valley spilled northwestward as well as southwestward to the lowland
ares below East Hartford. At the intersection of Wilbur Cross Highway and
the Tolland Turmpike one mile northwest of Manchester city limits, a well
venetrated fine to coarse gand from 69 to 200 feet and gravelly sand from
200 to 223 feet, below which bedrock was penetrated. This well was completed
at a depth of 65 feet and developed a yleld of 250 gpm with 25 feet of
drawdown. On the north side of Hockanum River and near the northwestern
city limits of Manchester, a well drilled for the Manchester Water Department

penetrated 25 feet of dirty sand and gravel below which was 40 feet of clean
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"~ . gand and gravel. The well is equipped with 15 feet of screen and ylelds T50

grm. At the westernmost city limits 450 gpm wes developed from & coarse sand
stratum penetrated between 45 and 65 feet below the surface. Sand apd gravel

15 reported in a 110-foot well sbout a mile southwest of the city limits.

. Unfortunately, a log is not avalleble,

The data given in the preceding paragraph show that the old spillway

rom leottville w-:thunq-kmv-d nast Mannhestor iS a na uic‘ﬂ““l}' Pavorahle

area for development of high yield wells. The total smount of water
availahle will depend on effectiveness of recharge from local precipitation,
the avallability of recharge water from Hockamms River, a major stream, the
amount of storage that is present in the area influenced by pumping and the
distribution of permeable sediments from which wells can draw water. Inasmuch
as the conditions cited appear favorable to some degree, it seems likely that
more than 10 mgd may be available here.

The valley of Tankerhoosen River, a tributary to Hockanum River which it
Joine at Talcottville, extends northeastward to the shores of Shenipsit Iake.
This valley was also & glacial meltwater channel. A considerable thickness
of sediment has accumulated at the south end of Shenipsit lake. According to
the log of a boring made during highway coustruction, fine red sand extends -
from the 13 feet to 85 feet below the surface. These data suggest that the
sediments are lake sediments and that coarse grained aquifers may not be
rresent. However, down the Tankerhoosen valley nearer Talcottville, it seems

likely that meltwater streams should have deposited coarse permeable gravels
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in which high yield wells could be developed. Tankerhoosen River drains a
large ares and recharge conditions should be excellent in the reach extending
8 mile .east of Tankerhoosen lakes. A minimm of S mgd should be avallable
here.

A very narrow temporary channel extends southward fram Tankerhoosen
valley near Talcottville and passes southeast of Manchester. A 33-foot well
in thir.channel ylelda 300 grm by siphon. Recharge here is limited.

In the glacial chabnel that passes southeast of Manchester oity limits,
the city has two wells respectively 60 and 52 feet deep that yield 600 and
560 gpm. In the second well all the material penetrated was coarse grained
sediment. The wells are located in an area susceptible to only moderste
recharge but underground storege is fairly large. Perhaps up to 5 mgd is
available here from the ground.

It is quite apparent from the records of wells that have been drilied in
the vicinity of Manchester that the permesble glacial sande and gravels are

widely distributed and that it should be possible to develop a great deal

more water than has been done so far. By siting wells in locations where

considerable underground storage is available and where recharge from msjor
stresms will occur readily, it is thought that as much as 25 mgd might be
develofed here with ease. The greater portion of water pumped should be taken
from wells located in the Hockanum River valley as far up as Talcottville

and in the lower reach of Tankerhoosen River valley. The area directly east,
ster is recbarged by local precipitation and
underground storage volume is much smaller and much leas ground weter can be

developed. there.



The glacial meltvmter channel that passes southeast of the city of
Manchester (Glastonbury topographic sheet) leads southwestward along the
course of Roaring Brook, passes through East Glastonbury and empties onto
the lowland area bordering the Connecticut River at South Glastonbury. At
an early stage of degleciation the meltwater drainage in this channel spilled
southeastward (rather than westward to East Glastonbury) across a high level
dilvide. With melting of the ice in the Central Lowland.sgpiliways westward to
Glastonbury and Scuth Glastonbury became effective.

The meltwater channel extending southward from Manchester must be
congidered as a separate hydrologic unit because there is & hydrologic
divide just south of that city. The channel beginning a mile or so south of
Manchester is B broad sediment filled valley in which excellent water bearing
beds are p;obably present, However, very large gquantities of water could not
be developed there because recharge is limited to that derived from local

precipitation, Somewhat farther south, along Roaring Brook from Buckingham,

for developing moderate supplies of ground water seem good. A total of 3 mgd
could probably be obtalned from several wells located just above and just |
below East Glastonbury and perhaps an additional million gallons or so per
day could be developed below East Glastonbury near the intersection of
Roaring Brook and Cold Brook.

As noted above, some of the meltwater drainasge also flowed out of the
Manchester-Buckingham channel toward Glastonbury, more or less along Salmon

Brook. The presence of deep sediment filled channels here seems somewhat less
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obviocus, yet there may be a good chance of developing a milllon or two
gallons a day if a falrly deep channel can be located. The area south and
southwest of Treat Pond appears to be a choice location for exploration wells
if the need for water in that area arises. Recharge fram Salmon Brook should
recharge the aquifers apd a not inconsldersble amount of underflow would be

gxpected from sandy sedimentsz extending northward towards Manchester.
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are present at moderate depth where the Salmon Brook and Roaring Brook entez;
upon the lower ground bordering Comnecticut River. From East Hartford to
South Glastonbury sediments penetrated in deep holes at the foot of the
Bastern Highlands are largely fine grained (Cushman and otbers, 1964, p. 23)'_.
Cn the other hand, in & well developed for the town of Portland, Conn., to |
the south, 66 feet of coarse grained sediments were encountered above bedrock
from which a yield of 400 gpm was developed.

Coarse sediments are not present along the Connecticut River at Portland

as they are on the Middletown side of the river, as is evident from the

sandstone quarries for which Portland is famous and from the record of
borings made recently for bridge footings.

The old preglacial channel of the Connecticut River that passes east of
Portland through the Jobs Pond area is an area of some small ground water
potential. South of Jobs Pond 126 feet of sand and gravel are reported in a
domestic well. At a depth of 188 feet which 1s 38 feet below sea level,

adrock wone no
qIrOCE was no

LA

sea level. Development of water in gquantity here would require that good
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. .agquifers be present well below sea level in order that recharge from -

Connecticut River be available under heavy pumping conditions. This can only
be determined by further test drilling and all that can be said here is that
be possible to develop small to moderate quantities of water 1n the
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channel passing through Jobs Pond.

Summsrizing, on the lowland west of the Connecticut River from
Bowles-Agawam Airport and southward through Hartford, ground water conditions
are generally unfavorable. Smell supplies have been developed at Bradley
Field and just south of Farmington River. It may be possible to develop
small to nmoderate supplies in the glacial channel externding from Hartford to
Berlin.,

large yield wells alang the Connecticut from Rocky Hill to below
Middletovn ere recharged by the river, Still larger developments are possible,

On the low terraced area east of Connecticut River fram Connecticut
state line to East Hartford an excellert aquifer was encountered near North
Thompsonville but extensions of this aquifer or other good aquifers are not
known in this srea. Moderately large supplies of ground water can be

___.In-na.R dwm dha Twmad HowdPhnmd neenn bewd hafmse deboad o8 b e o e oo
LR A LUS DGOV dSL LIVIM alGn UUr UTLOW uvaau CLuy pPpIrospecius are poor.

g

Only meagre supplies are avallable in the valley above Somers. Prospects

around Ellington are poor but socuthward to Talcottville the ground water
potential is somewhat better.

In the Hockanum valley from Talcotiville and downstream past Manchester,
in the tributary valley of Tankerhoosen River and along Hop Brook south of

Manchester ground water conditions are favorable and a very large supply can
be developed in the area.

A modprate anmnlv AP ormind wratan o .
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area of Salmon Brook (morth of Buckingham) and fairly large supplies can be
developed in the broad valley passing through East Glastonbury.
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Sub~tasin X
Sub-basin ¥ lies in that part of the Western Highlands and western
part of the central lowland that is drained by the Farmington ™Muver and its
tributaries, the most importaut of which are the Mad, the Nepaug and the
Pequabuck. The short section of the river flowing across the Connecticut

floodplain t is not included.

River floodplain to the Comnecticu

In the upper reaches of West Branch of Farmington River small areas of
gravel are present around North Otis, Otis apd at Cold Spring, Mmss. (Otis,
Mase. topogrephic sheet). However, unless the sands and gravels are thicker
than they appear to be, only very small quantities of water may be developed
from them.

Southward, unconsolidated deposits are present in the narrow valley below
New Boston, Mass., {Tolland Center, Mass.-Conn. topographic sheet). Much of
the sediment here may be recent river gravel (alluvium) rather than glacial
deposits and may not extend
if the alluvium is thick enough to permit construction of high yield wells,
recharge from the river could be counted upon. Froam Riverton, Conn. (Winsted,

Conn. topographic sheet) to New Hartford, Conn. (New Hartford topographic
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sheet ) glacio~fluvial deposits are somewhat more widely distributed along
West Branch, particularly around Riverton and below Pleasant Valley. Again,
no well data are availsble but it appears that there should be fairly good
opportunity of locating permeable beds at some depth in these locallties.

Sand and gravel appears to be poorly developed in Mad River
Winsted, Conn., However, the valley leading southward from Robertsville on
Still River through Winsted to Torrington wes a spillwaey during the late
glacial pericd and unconsolidated sediment 1s present there. A pocket of
sediment around Robertsville, Conn. may favor small ground-water developments
and some good ground-water development posaibilities are inbherent in the
valley almost as far south as Winsted. South of Winsted the valley is
somevhatf broader and contains at least 90 feet of gravelly f1il. Although
the more than S5 mile reach below Winsted looks particularly promising for thg
develorment of high yi;ld wells, total amastained pimpoge would he limited hy
the amount of recharge available. Up to 1 mgd recharge per mile reach of
valley might be counted upon in the southern part of the valley but nearer
Winsted a maximum ground-water development would be supported by underflow
fraom the south and s little more than 1 mgd might be availsble.

A small area of unconsolidated fill is present around Maple Hollow on the
upper Nepaug (Torrington topographic sheet). It is thought that the thickneés
of the £iil may
very few hundreds of gallons a minute 1s poor.

Iuring the earlier stages of glacial melting the Farmington River below

Collinsville was blocked by ice or glacial debris and the Farmington and
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Nepaug Rivers flowed southward through Satans Kingdom (Collinsville topographic
sheet), passed west of Nepaug Reservoir and on through Burlington and spilled
southward into the Peguabuck wvalley around Bristol. Gravelly sediments are
widely distributed in this brosd channelway. It is not known, however, 1f
-thicknesses of sediments are present which would hold much water in storage
and permit development of high yleld wells,

Opposite Satans Kingdom the Farmingtor River flowed east of 1ts present
courae, Deep lying deposits in the o0ld chapnel may mske possible the
development of high yield wells here. However, the widespread kame terrace
deposits seen in that area may lie largely above water level.

The small valley above Collinsville in which Cherry Breook flows is
filled with unconsolidated sediment and, particularly below Canton Center,
may be a favorable area for wells yieldlng a few hundred gallons s minute. The
north-south Roaring Brook valley that enters the Farmington Valley proper sat
Unicnville will probably lend itself to the development of several high yield
wells, particularly south of the Canton Golf Course. Depth to bedrock is
epproximately 100 feet in the deeper parts of this channel (Randall, 196ka,

P. 5). In the lower valley a sustalned yield of about 1 mgd per mile of reach
might be developed. Wells at the lower end of the valley would be sustalned
to some degree by underflow from the north.

The Farmington River, at a late stage of deglaciation, followed a
spillway still lower than the one that passed through Burlington to the
Pequabuck. With the ice still present in the low lying Flainville-Tariffville

valley, the river passed southwestward at Unionville through the present
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Isake Garda area (Bristol, Conn. topographic sheet) and into the Peguabuck
drainage system. Ccarse gravels should be present in this chanpel from
place to place. Heavily pumped wells near the Farmington River developing
water from deep strata might Induce recharge from that river but elesswhere
in this temporary channel large total ground~water discharge could not be
sustained due to limited recharge. However, ample water for small housing
fdevelopments could doubtless be developed without daifficulty.

The Farmington River emerges from the highlands below Unilopville into
a broad open valley and at Farmington turns sharply northward, flows past
Avon and Simsbury to Tariffville, Conn., where it again turns sharply, here
eastward, through a gap in the basalt ridge to the low ground adjacent to
the Connecticut River.

The broad valley extending from above Tariffville southward to Plainville
and on to Long Island Sound was a pre-glacial wvalley, the bottam of which is
known to be 231 feet below sea level just northeast of Simsbury apd more than
100 feet below sea level in the Plainvilie area. HNear Tariffville it is known
to be more than 24 feet below sea level. Well records (Randall, 196ka, p. 10,
16) suggest that the pre-glacial Westfield River did not join the pre-glacial
Farmington River via the Congamond Lakes area becasuse bedrock is relatively
high in the passes into the Farmington valley on either side of Manitook
Mountain (Tariffville topographic sheet and Randall, 1946b, Plate 1)}. Iate
glacinl drainage from the Westfield River system did flow southward through

the Farmington valley for a time due to ice blockage in the central lowland

and seaward through the Guinnipiac valley below Plainville. In so doing
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melt-water stresms deposited large quantities of coarse sediments along the
valleys walls and, as the ice diminished to a core in the valley axis, at
lower and lower elevations. Randall (1964b, p. 59) points out that the

ice core of the major valleys tended to linger and that when it finally melted
fine sandy material {valley train deposits) filled in the gap. At this late
stage streams had diminished in volume to something comparable to their
present size, most of the coarse material that could be moved had already
been transported and redeposited at lower level and, in a now less turbulent
euvironment, streams carried in only finer grained sediment.

The problem then in the Farmington valley is to avoid the areas where
thick sections of fine sediment are present and to locate wells where
coarse sediments are present at not too shallow a depth. Relative to the
rresent Farmington River, thick silty or clayey sections have been penetrated
less than a mile north of the big bend of the river at Tariffville (Randall,
196ka), on the west bank of the river at Simsbury, east of the river at
Weatogue, west of the river a mile scuth of Weatogue, along the river at the
north edge of Farmington, and west of the Peguabuck River a mile south of
Farmington. The area in the immediate vicinity of the Fermington River thus
appears to be an area to avoid.

On the other hand coarse sediments at some little depth have been
penetrated at Five Points which is a mile west of Manitook Mountain (Tariffville
topographic sheet). At the south end of Manitook Lake sand, "mostly medium
to coarse" that heaved badly, extended from the surface to bedrock at a

depth of 147 feet. According to the driller the well could have been
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finished at almost any depth, presumably by installaticn of a screen followed
by proper development. A mile west of Granby & domestic well on Barndoor
Hills Road just south of State Highway 20 penetrated coarse sand from 40 to T5
feet and coarse gravel from 75 to 8k feet, at which depth the hole was
discontinued. In a municlpal well just southwest of Graoby a yield of 510 gpm
was obtained. This well is of particular interest in that water was developed
in finhe said rather than coarse sand or gravel and further, the gravel pack
type of construction was not employed. _Twentyhslot screen was set from TT%
to 82} feet and #30-slot from 82} to 925 feet. The 510 gpm yield was
obtained with 38 feet of drawdown.

About two miles northwest of Tariffville all the material penetrated to
& depth of 121 feet was water bearing. Coarse sand extends from 80 to 90 feet
and "beavy gravel" with particle size in the one-half to three-quarter inch
range extends from 90 to 121 feet. Over 1 mgd should be easlly svailsble
here in a properly developed well. One mile west of Tariffville a well
yields 1,200 gpm from coarse sand between 73 and 110 feet. However, in a
second well close by fine sand and silt was encountered to a depth of
130 feet below which 45 feet of well sorted fine to coarse sand was present.
Only 250 gpm was developed here. The dimensions of the screens installed in
this well and the adjacent 1,200 gpm well are not known.

About two miles west-southwest of Simsbury, Conn., {Avon topographic'
sheet) a 60-foot well yielded 85 gpm with 2 feet of drawdown. Sandy gravel
extended from 35 to 60 feet below the surface. In the valley west of Bushey

Hill, that is, 3 miles west of Weatogue,a very small yield was obtained in a



55-foot well in which 4 feet of #1l00-slot screen was set at the base of a
15-foot thickness of gravel. This seems to be an obvious instance of failure
to develop the well fully. Near West Avon (west of Thompson Hill) a 52-foot
12-inch dismeter well drilled for the Avon Water Co. yielded 504 gpm with
28 feet of drawdown. Dirty gravel is reported just north of the Avon-
Farmington town line glose to Farmington River where fine clayey sediments
might be expected.

In & well at River Glen, Conn., on the Farmington River (New Britain
topographic sheet) gravel was present between depths of 20 and 66 feet. The
driller considers that a yield of 1 mgd could be obtained here with proper
screening and development. Considering the location of the well on the bank
of Farmington River and the material penetrated, the drillers estimate seems
very modest indeed. Making the highly reasonsble agsumption that recharge
from the river would take place here under heavy pumping conditions and that
the formation noted is present along a moderate reach of the river (& fraction
of & mile), it would seem that 2 mgd or more might be obtained from a
18-inch diameter screened well developed by conventional methods ("gravel
developed" rather than "gravel-packed”, to use local terminology) and that
several such wells might be constructed in the area without apprecisable
interference with one another.

Summarizing, the coarse permeable sediments {ice contact deposits) have
been found along the main lines of draimage of glacial meltwater streams,
generally west of the Farmington River, on higher ground than the terrace

immediately adjacent to the river. These include the valleys on elther side
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of Manltook Mountain thet leed south through Granby, Conn. Below Granby the
more important (?) channel is southwestward passing south of the Barndoor
Hills through Hoskins to West Simsbury, Crowleys Corner and West Avon and,
less importantly, from Granby through Hoskins and just west of Simsbury,
Weatogue and Avon. These meltwater stream courses merged as they spproached
Plainville.

It shonuld be possible to construct many high yield wells in the broad
Farmington Valley which will sustain a yield of many millions of gallons a
day. Perbaps 5 mgd could be developed northwest of Granby and over 1 mgd per
linear mile in the channelway that passes close to the Barndcor Hills and
southward through Weat Avon to River Glen on the Farmington, a distance of
sbout 12 miles. A lesser quantity might be developed along the channel

leading more directly southward from Granby samewhat west of the Farmington

percolate through the fine grained sediments in and along the present bed of

the Farmington River at a reasonably rapid rate to the coarse grained

sediments supplying the wells the discharge that could be sustained would be

reckoned in terms of perhaps 5 mgd per mile of valley reach, or more. :
The Farmington River and the Pequabuck dreined southward via the

Quinnipiac valley in the earlier stages of deglaciation. Upon entering the

lowland atea b
of much of the stream load cccurred. In the Plaintille area the bed of the
meltwater stream built up rapidly and ponded the waters ip the north until
these found an outlet through a pre-existing gap at Tariffville, after which

downcutting proceeded fast enough to maintain the course of the Farmington
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“River in that direction. The writer suggests that e tilting of the southerly
portion of the Comnecticut basin toward the north as a result of relief of
ice load may have contributed to the mechanism of reversal of drainage.

Be that as it may, much coarse sediment was deposited in the Plainville
area. A 6-inch test well drilled for the ¢ity of New Britain, a mile

northwest of Plainviile (New Britain topographic sheet), obtained 520 gpm in
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120 to 130 feet. Gravel between 85 and 98 feet was not screened (Randall,
196ka, well F 123, p. 20). Four jetted 2-inch wells nearby penetrated sandy
apd gravelly material benesth silty beds in the 75 to 100 foot range and
developed a yield of 125 gpm in each by suction. However, two other jetted
nearby .test wells encountered silt to 147 and 192 feet, according to the
driller's logs. The full thickness of gravels beneath the fine beds was not
explored in these wells. A jetted well on the Pequabuck one~fourth mile to
the east penetrated 259 feet of silt and ciay. The Pleinville Water Co.
developed 500 gpm with 19.3 feet of dréﬁdpwn in a well equipped with 13 feet
of screen. Clean medium sand extended fraﬁ\ﬁo to 65 feet, coarse sand with
some pea gravel from 65 to 90 feet and medium sand from 90 to 95 feet in this
well (la Sala and Meikle, 1964, p. 16). This well, of course, could yield

1 mgd without difficulty by utilizing a little more drawdown (almost LO feet
of additional drawdown is available)--or yould probably yield 1 mgd with same
drawdown 1if a longer screen were used.

lear the base of baselt

The one obtains 680 g with 13.7 feet of dravdown from a well in which
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10 feet of #60 slot screen is placed at the base of a 24-foot thickness of
coarse sand. The second well is pearby and 1ls equipped with 10 feet of
#00-slot screen placed at about the same depth. It yields 1,000 gpm with
20.3 feet of drawdown and is pumped at that rate on a 24=hour basis (IaSala
and Meikle, 1964, p. 8). Fine as these results are, still higher yields would
be obtained here by use of more screen.

A yield of 225 gpm with 15 feet of drawdown was developed from a

L48-foot well in the center of the city of Plainville. At this shallow depth

- only fine sands were penetrated.,. It is worth noting, however, that worthwhile

quantities of water can be produced fram fipne sand.

In the Pequabuck valley the city of Bristol (Bristol topographic sheet)
has two wells in the valley bottom west of the city, one of which yields
800 gpm with 32 feet of drawdown, the other only 200 gpm (drawdown unknown).
The higher yield well is fitted with 20 feet of 250-slot screen, the lower
yield well with 10 feet each of 100-slot and 200-8lot screen. In the valley
northeast of the city an installation of 20 shallow 8-inch drilled wells and
a calsson well provides up to 3.3 mgd to the city of Bristol. A ditch lesds
water from Polkville Brook and Mine Brook parallel to the line of wells and
assures ample recharge. Somewhat to the west of the well battery mentioned
two moderately shallow gravel wells each yleld 300 gpm. They are fitted with
10 feet of 100-slot screen. Presumably larger slot size screens might have
been used here advantagecusly. A aé-inch test well nearby equipped v-rith
30-slot screen is reported to have yielded 60 gpm with only 1.3 feet of

drawdown.
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In the industrial section of town,.several wells have been constructed
that yield 300 to LOO gpm. Clogging of screens on these wells makes periodic
cleaning necessary. |

A great deal of test drilling has been carried out in the Bristol area.
However, very few of the holes were continued to bedrock. Therefore, the
fact that bedrock was found at rather shallow depths in a few places in the
valley passing eastward through the clty and in the north;south valley that
enters the eastern part of Bristol does not mean that narrow deeper sediment
filled channels do nof_exist that would yield larger supplies ﬁhan have
already teen developed. The ares immediately south of the clty has also been
incompletely explored.

Summarizing sub-basin X as a whole, large guantitles of water may be
available from place to place along the uppér Fnrﬁington River and its
tributaeries where immediate infiltration from thé major streams éan be
counted upon but more generally in the broad valley area extending from Granby
through Plainville and around Bristol.

Small quantities of water are avallable in the valley passing through
Winsted, in the valleys extending pnorthward from Collinsvil;e and Unionville.

The ground water potential of the gravelly area extending from New Hartford to
The broad Farmington valley between the Western Highland and the trap

ridges (Talcott Mountains), fine grained sédiments with poor water~bearing

qualities lie along Farmington River. In most instances coarse water-bearing
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gsedimeuts deposited by earlier more turbulent meltwater streams underlie

the slightlv hicher
1y nlgher

______ ght und bheck from the river. In the Granby-Platuville-

Bristol area considerable additional ground water can be developed if
properly constructed wells are located where geologic and hydrologic

conditions are favorable.

Area ¥ includes the drainage systems of Salmon River, Roaring Brook
and Eight Mile River on the east bank of the Connectiéut River below
Middletown and a small area along the west bank drained by several minor
streams. The Salmon River and Roaring Brook referred to in thils sub-basin
should not be confused with the two stresms of the same name that are
present below Manchester and which were referred to in discussion of sub-basin
i~1C. |

The fartheat north tributary of Salmon River is Blackledge River which
originates east of Manchester.  The Qallej of Rlackledge River 1s genmerally
narrov and there 1s little suggestion that much f£ill is present in that valley
(Rockville and Marlborough, Conn., topographic éheets) in the uprer ten-mile

reach above its Junction with Fewn Brook (Moddus, Conn., topographic sheet).
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The somevhat shorter valley of Fawn Brock appears equally urpromising as far
as development of ground water supplies is congerned but it is probably true
that development of more than minimum domestie supplies can be better
developed from sapdy beds or from fractured rock immedistely beneath the
sandy beds in- these valleys rather than on the hard rock hills and ridges.

For two miles below its Junction with Fawn Brook the Rlackledge River
is & wide alluvial valley where a million or two gallons a day of ground wvater
might be developed.

Salmon River heads up in the Columbia lake area 8 milea northeast of
its junction with Blackledge River. In most of that area the uncongolidated
deposits appear to be thin and ground water prospects are poor. Along the
short reach west of North Westchester considersble f£ill is present and
ground water prospects are excellent both from point of view of unconsolidated’
sediments present as well as potential re;harge. Dependiﬁg upon thé
distribution of aquifers here, perhaps as much as 5 mgd of ground water might
be developed. | _

Below 1its junction into Blackledge Rivey Salmbn River flows through
& narrow canyon like valley to the Connecticut River. Glacio-fluvial
deposits are present on both sides of the valley, as far as could be
determined, from the Junction with Fawﬁ Brook all the way downstream to the
Connecticut River, a distance of eight miles, and it 1s tﬁought the sediments
geen may extend to some little depth below river level. That being the case,
there should be ample opportunity to develop -ground water supplies from wellé

close to the river. High yleld wells there would, in effect, deliver filtered



river water inasmuch as the volume of storage water in sediments is rather

emall. The total amount of water availahl
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then might be limited to that
part of the low flow of Salmon River that would recharge the sediments when
wvater levels are lowered by heavy pumping.

As noted, the valleys north of Colchester, Conn., (headwaters of Sa;mon
River) seem to offer little poesibility of developing ground water in
quantity. In the general vicinity of Colchester, however, a wide area of
£111 1s present from which ground water supplies should be availsble. The
yields 430 gpm. Neerby is a domestic well which penetrated medium sand and
gravel to a depth of 66% feet. This well was campleted in & gravelly
stratum at 38 feet, probably es an open end well, and yields 70 gpm. The
area along Meadow Brook northwestward from Colchester to its Junction with
Balmon River appears to be by far the bést area for ground water development.
Up to three million gallons a day could probably be developed with ease in
the general vieinity of Colchester. | ' |

A 6-mile long swampy valley from Moodus Reservoir leads northward to

Oalman -~
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valley (Moodus topogrephic sheet). BHowever, glgciai meltwaters once flowed
southward through this valley and into what is now Roaring Brook and
subsequently into the Connecticut at Hadlyme (Deep River topographic sheet).
Nothing , 1s known of the depth and cheracter of the £ill in this old channel..
The prospects for developing ground water there do not appear to be very

good but perhaps & few hundred gallons s minute might be obtained from place
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to place along this 1l-mile reach, Immediately east of Hadlyme a broader .
area of glacial deposits appears much more promising end probably more than
a million gallons & day could be developed there without difficulty.

Along the short Moodus River that flows from Moodus Reservoir through
Moodus to the Connecticut (Deep River topographic sheet) sgpdy beds are
well exposed. However, several well records at hand and rock outcroppings
elong the river suggest that no deep channel exists here and that the’
development of more thay minimum supplies of ground water may be difficult.,

The valley of Eight Mile River once received glécial meltwaters passing
southward thru Colchester and lske Hayward as well as from Pine Brook above
Moodus Reservolr. However, importa umula :
where lake Haywsrd Brook joins Eight Mile River (Hamburg topographic sheet)
Just north of Devlils Hopyard State Park. Here perhaps, & million gallons-a
day of ground water might be developed. Downsiream ground water p.;c'OSpécts
are negligible in the narrow vaelley through the park area but below the park
the velley widens considerably and much unconsolidated sediment is pfesent.
Several million gallons a déy night be developed in the lower hemile reach

of the valliey.

A broad ares along upper East Branch of Eight Mile River may be

suscentible to develonment of one or a milldeon ocallong A dav of ocround
susceptlble TO agevelopment QL one Oor Two million gallons & day oI grounc
water.

Falls Brook and Beaver Brook, both of which flow into the lower course

of Eight Mile River are laid in sediment filled valleys that seem worthy
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of exploration for developuent of up to two million gallons a day of ground
water.

Valleys of Lieutenant River and Elack Hall River lead southward to
the estuary of the Connecticut River. Although no large quantity of water
has been developed from glacial deposite in these areas 1% does not follow
that alluvial aquifers are not present. Exploration holes in the
unconsolidated sediment have not everywhere Been contimued to bedrock. In
some Instances finer grained aquifers more difficult to develop have beén
rejected as non-water-besring. Elsewhere prime aquifers have boeen cased off
and the well was completed in the underkying bedrock.

Ground water developments along the Sound énd along the Connecticut as
far upstream as Hadlyme should be planned in such & way as to avold the
possibility of contemination by salt or brackish water fram the river or the
sound. Domestic supplies can probably be obtaivned from wells along the lower
Connecticut River and Long Islend Scund but where more than small gquantities
ere pumped there is the ever-present danger that salt or brackish water will
be drawn into the well field.

) On the western side of Connecticut Rivef prospécts for developing ground
water in quantity are very poor. In the valley of Candlewood Hill Brook that
passes through Higganum, Conn., (Heddem topographic sheet) a few widely
spaced.wells might develop as much as a miliion galions a day but underground
storage is limited and maintaining & high discharge in long periods of
deficient rainfall may be difficult. Such ground water as could be developed

here might best he used to relieve the draft on the neaerby surface reservoir
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when the level of that reservoir falls below some ﬁre-determined level.
The area of unconsolidated sediment two miles south of Higganum might
be productive of a small volume of ground water but any significent
discharge would be, 1n effect, robbing water that ordinarily moves to
Higganum Reservoir by surface or underground flow.

In the parrow crooked valley passing through Chester (Deep River
topographic sheet) the £111 of glacial sediment does not appear to be thick,
Ground water prospects are thought to be very poor here.
rea to
the south but 1t seems unlikely that & significant portion of the underground
storage water there would be aveilable to downstream wells in times of
drought.

At Essex & 52-foot well on Falls River northeast of the cenfer of town
(Essex topographic sheet) has & yield of 290 gpm. The chance of sustaining
such a yield or an even larger yleld under contiﬁuous.operating ﬁonditions
geem excellent in that underground flow‘as vell as surface flow from a

rather large area to the west pass through & narrow valley in which the

-t P PR - | Fy M omee Mo AMmiwwhoemme.  omae PR MY o YA L Lo o Y oo __
WELL 4D LUCaLtlQ. H JLUW O3 QUWISLEOn o0 LlB K1VED prevenius thne movement
of brackish waters upstream to the well site.

The terrace.areas opposite East Haddam and east of Chester may be
productive of very large quantities of water if geologic conditions there are
similar to those at the CANEL site upstream. Here, and particularly on the

terrace east of Chester, the possibility of brackish water intrusion to
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heavily pumped wells at times of very low flow of Connecticut River should
be considered.

Summarizing, prospects of developing moderate supplies of ground water
are good in the Blackledge River drainage area west and northwest of North
Westchester; The valley immediately west of Colchester appears to be very
promising. The area just east of Hadlyme may be an excellent area for
moderate ground water development.

Small suppliesvshould be available north of Devils Hopyard along Eight-
Mile River but prospects are better a few miles dowmstream.

Very little is known of the character and depth of fill in channels

Justified here where not more than a few million gallons & day is needed. -
The erea on the western side of the Connecticut River in this sub-basin
will be productive of only very small supplies of ground water except .

perhaps in terrace areas bordering that river.
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